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In urban environments, anthropogenic activity deposits potentially hazardous residuals onto 
impervious surfaces. To investigate the process of wet-weather constituent transport, twelve 
rainfall/runoff events collected at an experimental catchment site in Baton Rouge, Louisiana 
were analyzed for temporal delivery of aggregate constituents (SSC, COD, TDS) as well as 
dissolved and particulate-bound metal concentrations (Cd, Cu, Pb and Zn).  Event mean 
concentrations for the parameters analyzed often exceeded USEPA discharge limits.  Rainfall-
runoff events were characterized as either mass-limited or flow-limited.  Events designated as 
mass-limited exhibited a high runoff volume, low vehicle to volume ratio (VPV), high stream 
power and a low correlation between aggregate constituent pollutographs and event hydrographs.   
Mass-limited events transported aggregate constituents and metal loads with disproportionate 
delivery as compared to the hydrograph, frequently exhibiting a classic concentration based first 
flush (CBFF).  The remaining events were designated as flow-limited, typically producing a 
proportionate delivery of aggregate and metal constituent mass throughout the event.  When 
investigating the average delivery of all aggregate and metal constituents analyzed in this study, 
approximately 80% of the total load was transported in the initial 74% of the total flow, 
irrespective of flow designation, constituent type and phase association (particulate-bound versus 
aqueous).  Such results suggest that control strategies designed to treat the initial portion or first 
flush of an event are inadequate with respect to control of constituent loads (such as the common 
designation of the first 20% of a rainfall-runoff event).  Utilizing water quality analyses, 
measured ion balances and a speciation model, results for Cd and Zn indicated that divalent ionic 
forms of these metals dominated the dissolved species for all events.  Pb was predominately 
associated with dissolved organic matter (DOM) while Cu was predominately associated with 
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carbonate species or DOM.  Examination of aqueous speciation and partitioning of these metal 
elements transported in urban rainfall-runoff events is critical when evaluating the potential fate, 
control and bioavailablity of such constituents.  Results from this study indicate that effective 
control of storm water metal elements require physico-chemical mechanisms that account for the 






















CHAPTER 1. INTRODUCTION 
 
Increases in vehicular traffic that typically accompany urban population growth require 
significant public and private investments to create and upkeep our constructed environment.  
These changes translate to an increase in anthropogenic constituent loadings transported by 
watershed hydrology and hydraulic conveyance systems.  Much of this modification is a result of 
increased imperviousness  (USEPA 1983).  Increases in impervious cover increase runoff 
volumes and peak flows, while reducing flow lag times during wet weather events (Sansalone et 
al. 1998).  When impervious cover from roads, rooftops, driveways and parking lots becomes 10 
to 20 percent of the total surface area, ecological stress becomes apparent on the local receiving 
streams (Clarke et al. 1999).  Studies have shown that increases in urbanization above 5% (total 
impervious area) result in a distinct increase in biological mortality accompanying a decrease in 
physical habitat conditions (May et al. 1997). 
Urban transportation land use is one example where significant modification by 
infrastructure and nearly continuous loadings of traffic results in significant wet weather  
transport of constituents including aggregate pollutants and heavy metals.  For example, urban 
interstate traffic loads during a storm event act as continued sources of pollutants, preventing the 
complete wash off of constituents from the pavement surface (Barrett et al. 1998).  Quantifying 
the automotive sources of such constituents is challenging and is a function of vehicle age, 
mileage, temperature, speed and fuel type (Miller and Noll 1976).  Adding to this uncertainty is 
the fact that there can be thousands of individual vehicular sources passing each hour (Sansalone 
and Hird 2002).  Daily traffic activities generate dry deposition of these constituents that include 
finely abraded metals on paved surfaces.  During wet weather events, acidic precipitation leaches 
and transports these constituents in the runoff.  Particulates are entrained and transported by 
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runoff turbulence.  The dissolved phase is transported by flow and may be complexed, 
precipitated or adsorbed to entrained particulate species.  Both phases are transported into 
drainage systems or are directly deposited into receiving waters or surfical soils. 
While significant levels of heavy metals may be an acute concern in the environment, 
prolonged exposure can cause chronic adverse health effects (USEPA 1999b).  In freshwater 
environments, levels exceeding 4.3, 13.0, 65.0 and 120.0-µg/L for Cd, Cu, Pb and Zn have been 
identified as causing acute toxicity (USEPA 1999b).  Chronic toxicity occurs at levels exceeding 
2.2, 9.0, 2.5 and 120.0-µg/L for Cd, Cu, Pb and Zn, respectfully (USEPA 1999b).   In the urban 
environment, toxicity is typically considered to originate from anthropogenic sources 
(Honeyman and Santschi 1988).  Compared to most of the natural environment, humans have 
mobilized these metal elements at significantly higher rates than the geologic time scale (Clarke 
et al. 1999).  Metals of particular concern include Cd, Cu, Pb and Zn and have been previously 
identified by the USEPA as priority pollutants (USEPA 1999b).  The toxicity of these metals is 
directly related to the hardness of the aqueous transporting environment.  An increase in 
hardness is indicative of an increase in potential binding ligands for free metal ions.  These 
potential binding ligands include carbonates, bicarbonates and hydroxides that are typically 
complexed with Mn, Ca and Na elements (typical elements associated with hardness).  Once free 
metals have formed complexes with organic and inorganic ligands, they become less toxic to 
surrounding biota.   This is seen in the complexation of ionic forms of Cd with carbonate and 
bicarbonate species under elevated alkaline condition 
Cadmium is predominately found in tires and batteries and is used as a color pigment in 
plastics and roadway paint.  It is often used in combination with Zn in the electroplating and 
galvanizing processes due to its non-corrosive properties. Cadmium is transported in the blood 
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by binding to red blood cells and large-molecular-weighted proteins in plasma (albumin and 
metallothionein) (Klaassen 1996).  Once ingested, it accumulates in the liver and kidney.  At 
acute dosages, Cd can cause nausea, vomiting and abdominal pain.  Chronic exposure can lead to 
chronic obstructive pulmonary disease (emphysema, chronic bronchitis and progressive fibrosis 
of the lower airways).  Additional effects include chronic renal tubular disease (accumulation of 
Cd in the kidneys, causing blockage and eventual failure), and degradation of the cardiovascular 
and skeletal systems (excess excretion of calcium due to renal disease, causing bone 
deterioration and kidney or renal stones) (Klaassen 1996).  Cadmium has been categorized by the 
International Agency for Research on Cancer (IARC) as a category 1 human carcinogen based 
on its relationship to pulmonary tumors, lung and prostate cancer (IARC 1994). 
Lead is a component of gasoline, paints, batteries, plastics, and industrial aerosols.  
Excessive exposure can hinder heme biosynthesis as well as reproductive and physical 
development.  Additional effects include kidney failure and bone deterioration (Klaassen 1996).  
Lead can accumulate in the central nervous system, primarily in the hippocampus, cerebellum 
and medulla, hindering neurological development.  This can result in severe edema of the brain 
due to extravasation of fluid from capillaries, possibly leading to mental retardation and optic 
neuropathy and blindness. Additional effects include lethargy, vomiting, irritability, loss of 
appetite, hypertension, dizziness, progressive ataxia and reduced levels of consciousness that 
could progress to coma.  Small children are particularly susceptible to lead toxicity (Klaassen 
1996).  Lead has been classified as a 2B carcinogen by the IARC (1987) based on clinical 
evidence linking the formation of tumors in the reproductive and digestive systems to lead 
exposure. 
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Copper is common in brake pads and electrical components.  The human body requires 
significant levels of Cu for enzyme synthesis.  However, levels observed in storm water runoff 
far exceed the body’s natural ability to store and utilize the element (Klaassen 1996).  Cu 
accumulates in the kidneys, liver and bone marrow.  Acute poisoning can result in vomiting 
(blue-green colored vomitus), hematemesis, hypotension, melena, hypolytic anemia, coma, 
jaundice and even death.  Chronic exposure can lead to chronic hepatic copper overload (Indian 
childhood cirrhosis), and chronic cholestatic conditions (Klaassen 1996). 
Sources of Zn in the urban environment include corrosion of automobile components 
(Liu et al 2001) and galvanized infrastructure (steel galvanized guardrails) (Pagotto et al. 2000).  
Although Zn is necessary for all living organisms in moderate doses, significantly high exposure 
can cause decreases in the body’s Cu balance as well as decreased high-density lipoprotein 
(HDL) cholesterol (Clarke et al. 1999).  The most common effects of Zn toxicity include 
gastrointestinal distress and diarrhea (Klaassen 1996).  The USEPA has not classified Cu and Zn 
as carcinogenic due to lack of toxicity testing.  Additional sources of the targeted heavy metals 
include dry atmospheric deposition (Revitt and Morrison 1987). 
The cationic constituents previously discussed form a number of complexes with the 
typical ligands found in urban storm water runoff.  These anionic constituents include chlorides, 
hydroxides, carbonates, bicarbonates, phosphates, nitrates, and sulfates.  Primary sources of 
alkalinity (hydroxides, carbonates and bicarbonates) result from deteriorating abraded aggregate 
and concrete pavement.  Chloride deposition on roadway surfaces originates from atmospheric 
sources such as the combustion of autocatalysts (platinum chlorides) in automobile fuels (Rauch 
et al. 2000) as well as atmospheric fallout of salts from surrounding brackish water bodies.  NOx 
and SOx are by-products of automotive fuel combustion and act as atmospheric sources for 
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nitrates and sulfates (Drapper et al. 2000).  In addition, nitrates as well as phosphates may be 
generated from chemical fertilizer runoff. 
By analyzing the dissolved nature of these ionic constituents, we can acquire a better 
understanding of the acute and chronic toxic nature of storm water runoff.  Metal speciation 
modeling can provide a theoretical definition of the complete elemental composition of a storm 
water matrix.   Metals that tend to form strong ionic bonds with complexing ligands are less 
bioavailable than their ionic counterparts.  Speciation modeling can possibly aid in the 
development of treatment strategies by identifying the tendency of a metal to precipitate, 
complex or remain in ionic form.  Future research could develop treatment units incorporating 
the relevant and multiple mechanisms of metal reduction. 
In addition to metal elements, there are other constituents found in urban storm water 
runoff that have the potential to impact the environment.  Suspended solids and sediment loads 
into surface waters diminish water clarity and adversely effect aquatic plant life by hindering 
sunlight penetration.  Sediments may also obstruct nutrient filters and gills of aquatic organisms 
as well as smother spawning beds and benthic communities.  Nutrients, including phosphates and 
nitrates, can stimulate algal growth, eventually leading to algal blooms and eutrophication.  
Typical urban runoff is warmer than the receiving waters and can increase temperatures to levels 
that are harmful to more sensitive aquatic biota (Murakawa et al. 1991). 
Knowledge of the toxicological effects of urban storm water constituents on aquatic biota 
and human recipients has encouraged legislative development of rules and regulations 
manifested for the protection of our nation’s aquatic environments.  In 1972, Congress amended 
the Federal Water Pollution Control Act, or Clean Water Act (CWA) with the National Pollution 
Discharge Elimination System (NPDES) (USEPA 1999a).  The NPDES regulations were 
 6
primarily designed to monitor and minimize point source discharges.  Targeted waste streams 
included the discharge of industrial process wastewater and municipal secondary sewer systems.  
As control strategies for point-source discharges were implemented and refined, the significance 
of diffuse pollutant sources, primarily storm water runoff, became apparent.  In 1987, Congress 
amended the CWA with dual phase national program developed to address the increasing 
concerns of storm water runoff.  Phase I of the NPDES required storm water discharge permits 
for municipal separate storm sewer systems (MS4s) serving populations in excess of 100,000 
people (USEPA 1999a).  Additional entities effected included industrial facilities and 
construction sites disturbing a minimum of five acres of land.  Regulations became more 
stringent with the passage of Phase II in December of 1999, which required NPDES permitting 
for MS4s serving populations greater than 10,000 and construction sites from one to five acres of 
land (USEPA 1999a). 
While these programs represent significant advances toward the ultimate protection of 
receiving water bodies, many sources of diffuse pollution lack regulation, particularly during wet 
weather events.  Anthropogenically-impacted runoff is of particular concern for elevated 
roadways that cross water bodies.  Runoff from these structures is discharged directly to 
receiving waters. 
In order to design appropriate control strategies for urban storm water runoff, the issue of 
quantity as well as quality must be addressed.  In an attempt to develop economical solutions, 
current best management practices (BMP) have been designed to treat the first portion of a 
rainfall-runoff event.  This portion of the storm is commonly thought to contain the “first flush” 
or initially high concentrations of constituents.  However, concepts such as a “first flush” do not 
account for the significant mass transported with the later portions of the events.  Mass deliveries 
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must be defined in order to justify the use of volume-specific BMPs.  In reality, storms often 
exhibit aggregate constituent and metal mass deliveries that are proportionate to the hydrology.  
Such profiles have been identified for dissolved and particulate-associated constituents.  
Hydrologic events exhibiting low runoff volumes and proportional mass deliveries are referred to 
as flow-limited event.  Mass-limited events are identified by high runoff volumes and 
continuously disproportionate delivery of pollutant mass.  By identifying the site-specific mass 
delivery of potentially hazardous urban runoff constituents, treatment and control strategies can 
be more effective and economical when considering the future economics associated with in-situ 
mitigation of the urban environments. 
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CHAPTER 2. INFLUENCE OF HYDROLOGY ON STORM WATER ELEMENT 
SPECIATION AT THE UPPER END OF THE URBAN WATERSHED 
 
2.1 INTRODUCTION 
The entrainment and transport of anthropogenic constituents is controlled by dry 
depositional processes (Wu et al. 1998), physiochemical interactions between water and the 
various phases of solids, suspension of constituents by turbulent water flow, and aquatic 
chemistry (Deletic and Maksimovic 1998).  The interaction of these processes dictates the phase 
of each runoff constituent. Dissolved metals are of particular concern in light of the fact that they 
are readily assimilated by aquatic biology (Yousef et al. 1985).  However, once metals partition 
into the particulate phase, they have the potential to be deposited in our waterways and become 
fixed in the environment (Sansalone 2002). 
Due to the relatively acidic nature of rain in Baton Rouge (<4.3), metals tend to have a 
higher affinity for the dissolved phase when compared to some other sites because metals are 
leached from anthropogenic dust in greater quantities upon contact with such an acidic rainwater 
(Sansalone and Buchberger 1997, Revitt and Morrison 1987).  Pb and Cu species released after 
contact are scavenged by organic mater and suspended solids, while Cd and Zn remain primarily 
in solution (Morrison et al. 1990). However, the acidic rain is quickly buffered to a relatively 
neutral pH (ranging from 6.7 to 7.5) upon contact with the cementitious pavement, reducing the 
overall ionic metal species in runoff. Dissolved metal complexes are often categorized as 
electrochemically available, chelex removable, and strongly bound.  The chelex removable 
species are readily taken up by aquatic biota and include ionic species of metals as well as 
weakly bound organic species (Morrison et al 1989). Strongly bound metals are less toxic, 
forming complexes with hydroxides, carbonates and dissolved organic matter (DOM), which 
acts as a biogenic chelator (Ammann 2001). 
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2.1.1 Metal Speciation  
In an aqueous environment, metal ions can be surrounded by anywhere from 4 to 8 H2O 
molecules, forming a hydration sphere.  The coordination number indicates the number of water 
molecules associated with a metal ion.  In natural aquatic environments, these metals often act as 
acids that tend to complex with the electron-rich oxygen of water, causing the H+ to be easily 
dissociated (Stumm and Morgan 1996).  The following equation generalizes the speciation of a 
metal ion in a pure water matrix. 
Men+ + H2O l MeOHn-1 + H+       (2.1) 
The tendency or dominance of a metal to hydrolyze is Pb+2 > Zn+2 > Cu+2 > Cd+2 (Stumm and 
Morgan 1996). However, some metal ions form strong bonds with OH-, causing the complex to 
act as a base.  When a particular hydration sphere comes in contact with an anion, the two 
entities compete for the positively charged metal ion.  Typically, the anion has a stronger affinity 
and will form a ligand complex with the metal.  Their binding strength is gauged by a stability 
constant characteristic of the reaction under certain environmental and thermodynamic 
conditions (Lide 1997).  Metals can also form mixed ligand complexes with a variety of 
inorganic anions involved in the final product (Stumm and Morgan 1996).  Storm water runoff 
transports a variety of both organic and inorganic ligands including Cl-, NO3-, PO4-3, SO4-2, and 
dissolved organic matter (DOM).  The determination of speciation is useful from a treatment 
perspective in that it defines geochemical distributions of aqueous constituents as well as models 
the effects of various physical and chemical scenarios encountered in practice (Pagotto et al. 
2000).  Metal complexes can increase the tendency for metal precipitation, sequentially reducing 




2.2 PREVIOUS WORK 
The degree to which heavy metals are toxic depends on the physical characteristics of the 
recipient including age, surface area of the organism, inanimate ionic constituents in the water 
competing for complexation, as well as the speciation (hence bioavailability) of the targeted 
metal (Revitt and Morrison 1987). Metal discharge criteria proposed by the USEPA are 
presented in Table 2.1.  Studies have shown that snowmelt runoff has exceeded bioavailability 
limits set by USEPA for 77%, 42%, and 61% of the event duration for Cu, Cd, and Zn, 
respectively (Morrison et al. 1989).  The same study examined the bioavailability of metals in 
storm water runoff and concluded that Cu and Cd levels are exceeded for 59% and 12% of the 
storm duration, respectively (Morrison et al. 1989).  Mobility and bioavailability depend first and 
foremost on the associated phase of a metal element. 
Table 2.1.  Discharge limits for selected heavy metals in freshwater and marine 
environments.  Limits are based on total metal concentrations (dissolved and particulate) 
and a hardness of 100-mg/L (USEPA 1999). 
 
 Freshwater (µg/L) Marine (µg/L) 
Metal Acute Chronic Acute Chronic 
Cadmium 4.3 2.2 42 9.3 
Copper 13 9 4.8 3.1 
Lead 65 2.5 210 8.1 
Zinc 120 120 90 81 
 
The dominant phases of heavy metals was investigated in a by Revitt and Morrison 
(Revitt and Morrison 1987).  In their studies, Revitt and Morrison determined that Zn and Cd 
were predominate in the dissolved phase while the majority of Pb was associated with the 
particulate phase (bound to storm water particulates and organic matter).  Cu levels were high in 
both the dissolved and particulate phases.  Controlling parameters of partitioning kinetics include 
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pavement surface loading rate, suspended solids ratio, dissolved organic carbon (DOC) content, 
conductivity (TDS) and ligand concentrations (organic and inorganic). 
Recent research has demonstrated that a significant fraction of the total mass of heavy 
metals including Cu, Zn, Cd, and Pb occurred in the dissolved phase when the urban surface 
residence time was less than one hour and the pH ranged between 6 and 7.5 (Sansalone and 
Glenn 2001). Typical species of complexed metals included organic complexes, inorganic 
complexes, and free aqueous metal ions.  Other forms of metal species included colloidal 
complexes, surface bound metals, and solid lattice metals (Sansalone and Glenn 2001).  The 
mobility of the metals is directly dependent on the complex with which it is associated.  
Understanding these complexes will aid in designing effective control strategies.  For runoff 
waters high in particulate bound metals, sedimentation or filtration would be the most viable 
solution for treatment.  In contrast, high levels of dissolved metals and metal ions would be more 
effectively removed using adsorption and surface complexation mechanisms. 
Additional investigations carried out by Revitt and Morrison (1987) revealed that 
aqueous Cd, Cu, Pb and Zn concentrations in road runoff where predominately found in the 
chelex removable phase.  However, only Zn and Cu were determined to be present as ionic 
species, while Cu typically formed medium strength bonds with dissolved organic carbon 
(DOC).  Results from this research indicated that 59%, 38%, 5%, and 53% of the total Cd, Cu, 
Pb, and Zn concentrations, respectively, in urban storm water were readily available to aquatic 
organisms. The results also revealed that Cu was predominately bound to organic complexes 
(Revitt and Morrison 1987).  Toxic metal separation and speciation was accomplished using 
anodic stripping voltammetry (Morrison et al. 1990).   Investigations carried out by Flores-
Rodriguez et al. (1994) verified that Zn and Cd were predominately bioavailable, while Pb 
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tended to form more stable complexes with inorganic and organic carbon in urban runoff.  
Studies by Reemtsma et al. (2000) revealed that Cu formed stable complexes with organics in 
combined sewer overflow (CSO) and soils. 
Due to the complexity of natural systems, it is exceptionally difficult to develop 
methodologies capable of determining the exact metal speciation due to an inability to extract 
well-defined fractions of complexes  (Flores-Rodriguez et al. 1994).  Erroneous and imprecise 
results are often attributed to sample handling mistakes, non-specific reactions dependent on the 
aqueous composition, and metal redistribution during fractionation.  Procedures used to 
determine metal speciation in past research have included single and sequential extraction 
processes. However, these multi-step extraction processes are typically designed for particulate 
bound metal investigation and are considered not as versatile when analyzing aqueous 
constituents. Various speciation methods used in aqueous speciation studies include bioassay, 
ion selective electrodes, dialysis, ion exchange with chelex-100 and aluminum hydroxide resin, 
anodic stripping voltammetry, and solvent extraction (Morrison et al. 1989). Results generated 
from these methods do not provide a complete breakdown of all species present in solution and 
are often inappropriate for aqueous toxic speciation determination. Additional speciation 
methods include ICP-MS coupled with ion chromatography that utilizes ion exchange (Ammann 
2001).  However, for an extensive sample size, this procedure is costly and time consuming and 
is incapable of determining all possible species.  
The use of automatic sampling mechanisms as opposed to manual sampling has led to 
significant underestimations in constituent loading measurements and exact species 
determination.  Automatic samplers are typically initiated by a moderate flow rate, often missing 
the initial highly concentrated runoff.  In many cases, the automatic samplers are programmed to 
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sample at predetermined intervals without considering the event duration or intensity.  The 
sampler often reaches capacity before the end of the event with samples taken at inadequate time 
intervals (Deletic and Maksimovic 1998).  A manual sampling team reduces this error by 
collecting the initial runoff of the event and collecting sequential samples at intervals determined 
by the event-specific intensity and duration.  
2.3 OBJECTIVES 
There were three objectives of this study.  The first objective included the summarization 
and compilation of water quality data at an I-10 experimental site in Baton Rouge, typical of the 
Gulf Coast. The second objective was to examine temporal partitioning of heavy metals (Pb, Cd, 
Cu and Zn) at the experimental site as a function of hydrology.  Water quality analysis required 
for partitioning and speciation includes pH, conductivity, redox potential, temperature, alkalinity, 
dissolved and particulate metal concentrations, PO4-3, NO3-, SO4-2, Cl-, dissolved organic carbon 
(DOC), suspended solids concentrations (SSC) and total dissolved solids (TDS).  Flow rates, 
rainfall intensity and traffic counts were recorded during each storm event to develop 
correlations between contaminant sources, rainfall hyetograph, and the runoff hydrograph.   The 
final objective was to examine the speciation of Cd, Cu, Pb and Zn as a function of time for each 
event to investigate hydrologic influences.   Metal speciation was studied using a computer-aided 
model simulating metal speciation for water quality associated with the runoff.   
2.4 METHODOLGY 
2.4.1 Sample Collection for Storm Events 
Rainfall-runoff samples from four separate events were collected at an experimental site 
located on I-10 over City Park Lake in Baton Rouge, Louisiana.  A storm event for this study 
was defined as a rain event that is preceded and followed by at least 10 hours of dry weather 
conditions (Barrett et al. 1998). The site is adjacent to East Lakeshore Drive on the east 
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embankment of City Park Lake.  Runoff generated from a 544-m2 (5855-ft2) section of the 
eastbound lane of the bridge is directed through a catch basin and connecting 203-mm 
downspout where it is routed to the experimental facility for eventual storage in a 2130-L 
sedimentation tank.   Additional pavement runoff drains through the east-most expansion joint of 
the bridge and is captured in a collection trough were it combines with the downspout flow from 
the bridge catchment before reaching the experimental facility.   
Prior to each storm event equipment at the experimental site was set up and calibrated.  
Upon arrival, one individual immediately quantified the traffic intensity by recording the number 
of vehicles passing the eastbound lane of the I-10 bridge over a 2-minute interval.  Additional 
traffic counts were performed at 15-minute intervals before and during the rainfall-runoff event.   
Runoff samples were collected directly from the bridge deck outfall.  For anticipated 
long-term events (> 60 minutes), samples were taken every 5 minutes, while brief events 
required more frequent sampling (typically two-minute intervals).  Samples were collected in 1-
L wide mouth polypropylene bottles.  Flow rates were measured volumetrically. At least fifteen 
samples were taken from each event with the exception of one short event so that the results 
provided a reasonable estimate of temporal constituent concentrations (McBean et al. 1997).  
Rainfall-runoff events were characterized by analyzing water quality, water quantity, partitioning 
and speciation. 
2.4.2 Water Quality Analysis 
 Immediately following each event, samples were transported to the laboratory within one 
hour for water quality analysis. Alkalinity was measured by titration in duplicate (Method 2320 
B) (APHA 1998). Alkalinity plays a role in pH control and acts as a source of anions in the 
charge balance when determining metal speciation.  Conductivity and TDS were measured in 
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duplicate using a YSI-85 Orion variable function conductivity meter.  A three-point standard 
curve for TDS was developed for calibration prior to each event analysis. TDS was used to 
approximate a mass balance on the dissolved constituents of storm water.  Conductivity data 
were utilized to determine the ionic strength of the runoff (Snoeyink and Jenkins 1980). 
ECI *10*6.1 5−≈          (2.2) 
In this expression I is ionic strength (mol/L) and EC is the measured electrical conductivity 
(µS/cm). Redox potential, pH, and temperature were measured in duplicate using an Orion 290A 
combination electrode.  Redox potential was determined using a potentiometer that records the 
potential difference between a platinum electrode and reference electrode immersed in a solution 
(Kamon et al. 2001). Redox potential was calibrated using a one-point calibration curve 
developed from an oxidation-reduction potential (ORP) standard solution of +435 mV at 25°C 
(Method 2580A) (APHA 1955).  The pH meter (Orion 290A combination electrode) was 
calibrated using a three-point calibration curve with reference units at a pH of 4, 7, and 10.   
 Suspended solids and volatile suspended solids concentrations were analyzed for each 
sample following the protocol developed by the USGS (Gray et al. 2000).  Samples were 
vigorously mixed and immediately passed through a pre-weighed 1.2-µm glass fiber filter (Gray 
et al. 2000).   
 Within one hour from the time of sampling, samples were fractionated into dissolved and 
particulate phases to minimize time dependant changes in metal partitioning.  Fractionation was 
accomplished by passing 60-mL of sample through a 0.45-µm membrane filter. For an 
operational definition, dissolved constituents are defined as those with nominal diameters less 
than 0.45-µm (APHA 1998).   Upon fractionation, the filtrate was acidified to a pH of 2 using 
trace metal HNO3.  Particulate matter collected on the membrane filter was acid digested in a 
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solution containing 3-mL of trace metal HCl and 9-mL of trace metal HNO3 following Standard 
Methods 3030D (APHA 1998).  Dissolved and particulate metal analysis was conducted with an 
inductively coupled plasma mass spectrometer (ICP-MS)(Elan 6000, Perkin-Elmer Science).  
Samples were analyzed in duplicate.  A 5-point standard curve was run prior to sample analysis.  
Quality control, blanks, and mass balance checks were maintained throughout the cycle.  A 
standard solution was checked every 7 samples to insure standard checks were within + 5%. 
2.4.3 Metal Partitioning 
To establish the dominant phase of each metal, the dissolved fractions (fd) were 
computed. Total metal concentrations were first determined by dividing the sum of the 
particulate and dissolved metal masses by the total runoff volume. The fraction of the total mass 







=          (2.3) 
where dM  is the dissolved metal mass, and pM is the particulate metal mass.  Values of fd 
greater than 0.5 indicate a higher affinity for the dissolved phase as opposed to the particulate 
phase.   
2.4.4 Metal Speciation Modeling   
Metal speciation was modeled using MINTEQ.  MINTEQ utilizes aqueous ionic 
constituents, water pH, redox potential and ionic strength to determine the concentration of each 
aqueous species formed under specified conditions.  For MINTEQ to perform a complete charge 
balance, all major dissolved ionic measurements were required.  Each sample was fractionated 
prior to analysis.  Nitrates, sulfates, phosphates, and chlorides were determined by colorimetric 
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analysis. Respective reagents were combined with 25-mL of sample to determine concentrations 
of NO-3-N, SO4-2, PO4-3-P, and Cl-. 
DOC was measured using a Shimadzu TOC-5050A analyzer.  Prior to analysis, samples 
were fractionated into their dissolved phases and acidified to a pH of 2 using trace metal sulfuric 
acid.  The TOC concentrations measured by this procedure were actually DOC concentrations.  
All particulate organic carbon was removed during fractionation.  Any inorganic carbon was 
removed during the purging step. Samples were purged at room temperature to remove inorganic 
carbon such as carbonates and hydrogen carbonates.  Once purged, 40-µL of sample was injected 
into a combustion tube containing an oxidation catalyst and heated to 680oC.  Analyses were 
conducted in triplicate. Statistical analyses carried out on the results revealed no significant error. 
A four-point standard curve was developed for calibration. 
To model the behavior of DOC in the storm water, the DOM sub model of MINTEQ was 
utilized. DOC acts as a negatively charged ligand that has a high affinity for positively charged 
ions such as ionic metals.  MINTEQ utilizes a Gaussian model to statistically determine the 
extent of proton binding in solution.  The Gaussian DOM model derives complexation at a multi-
dentate site and applies this behavior to the entire ligand, assuming site heterogeneity.  The 
Gaussian model requires the assumption that ligands of the DOM mixture are normally 
distributed with respect to their log K value (Allison et al. 1991).  All reactions assume a 1:1 
stoichiometry between complexing anions and ligands.  MINTEQ offers up to three types of 
surface binding entities for a complex representation of the DOM surface chemistry.  However, 
this research will use a monodentate model that utilizes a carboxylic binding site subset (Allison 
et al. 1991).  
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The two dominant parameters influencing complexation reactions are pH and ligand 
concentrations (Hoin et al. 1993).  As previously stated, the major ligand components include 
DOC, Cl-, SO4-2, NO3-, and PO4-3and HCO3-.  Due to the number of species possible under these 
conditions, the results will be categorized into the five most dominant species of each target 
metal. The concentrations of these complexes will be plotted as a function of time for the 
duration of the storm event. By determining speciation as a function of time, we are examining 
the impacts of the hydrograph on the formation of metal complexes.  
2.4.5 Atmospheric Rainfall 
 During the coarse of each event analyzed for metal speciation, a composite rainfall 
sample was collected to assess the atmospheric sources and speciation of the four targeted heavy 
metals. Samples were collected in 304.8 x 457.2-mm Pyrex catchment units at two locations to 
assess locality variations.  A composite sample was collected approximately 30-m from the I-10 
experimental site, removed from any bridge obstructions.  A second sample was collected 
approximately 3-km from the site in a quiescent park-like setting.  Samples were immediately 
transferred back to the laboratory facility and analyzed for the water quality parameters and ionic 
constituents in the runoff.  Results of the analyses were utilized in MINTEQ for the modeling of 
Cd, Cu, Pb and Zn speciation.    
2.5 RESULTS  
2.5.1 Storm Event Characterization 
Water quality concentrations measured at the I-10 experimental site were compared to 
various storm characterization studies in other urban areas to determine if the results were 
comparable.  Runoff from the Baton Rouge site yielded aqueous metal EMCs between 2.7 and 
31.6-µg/L for Cd, 12.1 and 206.3-µg/L for Cu, 1.5 and 58.0-µg/L for Pb and 44.1 and 985.6-
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µg/L for Zn.  Mean SSC values for the four targeted storms analyzed at the Baton Rouge site 
ranged from l79.2 to 526.4-mg/L.  A study done in Austin, Texas by Barrette et al. found two 
separate ranges of median TSS/SSC values bound between 45 and 798-mg/L for one study 
(Barrett et al. 1993) and 19 to 131-mg/L for a latter study (Barrette et al.  1995).  Studies by Ellis 
et al. (1987) on runoff from a watershed in northwest London revealed average aqueous metal 
concentrations of 2.0, 61.0 and 298-µg/L for Cd, Cu and Zn, respectively. A study by Sansalone 
and Buchberger (1997) on a small urban catchment in Cincinnati, Ohio revealed similar 
concentrations of dissolved metals, ranging between 2.0 and 4.0-µg/L for Cd, 13 and 279-µg/L 
for Cu and 13 and 21-µg/L for Pb.  Comparison to other data from around the USA revealed that 
TSS/ SSC and Cu values for the 11 April 2002 and 13 May 02 events were higher for the Baton 
Rouge site (Barrett et al. 1998). 
In order to assess the speciation of the four targeted divalent heavy metals, results from 
the extensive water quality analyses were utilized to perform a charge balance to account for the 
majority of the ionic constituents.  All ionic and water quality components were normalized to 
their respective maximum concentrations to compare the profiles of the pollutographs with 
profiles of the hydrographs.  This will aid in investigating the influences of hydrology impacted 
water quality concentrations on metal speciation.  Pertinent event information including 
hydrologic data is presented in Table 2.2.  Event mean concentrations and associated 
concentration ranges are presented on an event basis in Table 2.3.    
2.5.2 Low Intensity Events 
Low intensity events generally produce low runoff volumes and exhibit a pollutant mass 
delivery proportional to the hydrograph.  Such trends have been observed for the advective 
transport of aggregate constituents (SSC, TDS, COD and alkalinity) as well as heavy metals  
 21
Table 2.2. Summary of hydrologic, traffic and sampling based indices for 4 events analyzed 
for the I-10 experimental catchment site (544-m2 of pavement) over East Lakeshore Drive. 
 
Hydrologic, Traffic, and Sampling Based Indices 
Rainfall    


























Mass-limited, High Runoff Volume Events12 
13-May-2002 758 2457 30 33 0.31 1964 150 25 1.3 15 2 
30-May-2002 306 8952 136 137 1.63 7336.8 300 87 1.2 15 4 
Flow-limited, Low Runoff Volume Events13 
11-Apr-2002 68 2353 14 20 0.05 53.6 5.4 11 43.9 13 9 
16-Jun-2002 188 2106 34 27 0.04 50.7 3.3 8 41.5 15 7 
Statistics for the Rainfall-Runoff Events 
Median14 247.0 2405.0 32.0 30.0 0.2 1008.8 77.7 18.0 21.4 15.0 5.5 
Mean15 330.0 3967.0 53.5 54.3 0.5 2351.3 114.7 32.8 22.0 14.5 5.5 
SD16 301.4 3326.6 55.7 55.4 0.8 3443.7 141.3 36.9 24.0 1.0 3.1 
RPD17 (%) 91.3 83.9 104.1 102.2 149.5 146.5 123.3 112.7 109.0 6.9 56.5 
Notes: 
1. PDH: Previous dry hours: Time spanning between the current event and the last event that accumulated at least 
0.02 inches of rainfall. 
2. VDS: Vehicles during storm = The total number of vehicles passing the eastbound lane of I-10 during an event 
(Chin et al. 1980).  
3. Rainfall Duration: The time spanning between the start and stop of effective rainfall for each event.  
4. Runoff Duration: The time spanning between the start and stop of runoff for each event. 
5. Total Precipitation: The total amount of precipitation recorded on site for each event. 
6. Total Flow: The total amount of runoff generated from the experimental section of I-10 for each event. 
7. Qp: The measured peak flow of runoff for each event. 
8. tp: The time spanning between start of effective runoff and the peak flow for each event. 
9.  VPV: Vehicles per volume (vehicles/ L): Determined by dividing total traffic counts by total flows.  
10. n: Number of samples collected for each event. 
11. IPRT:  Initial pavement residence time = time between start of effective rainfall and observable runoff. 
12. Mass-limited, high runoff volume event. 
13. Flow-limited, low runoff volume event. 
14. Median: Median parameter of all 4 events. 
15. Mean: Arithmetic Mean of all 4 event parameters 
16. SD Standard Deviation of all 4 event parameters. 













Table 2.3. Summary of aggregate water quality and metal constituent concentrations for 4 
events analyzed for the I-10 experimental catchment site (544-m2 of pavement) over East 
Lakeshore Drive, expressed as Event Mean Concentrations (Range). 
 
Constituent 11-Apr-02 13-May-02 30-May-02 16-Jun-02 
SSC [mg/L] 251.7  (100.7 - 486.0)1 526.4  (156.7 - 7598.7) 228.0  (16.0 - 2.1e3) 179.2  (82.2 - 553.3) 
TDS [mg/L] 301.1  (268.0 - 412.02) 150.9  (49.0 - 802.5) 39.9  (14.0 - 671.5) 513.9  (426.0 - 701.5)
Alkalinity  
[mg/L CaCO3] 
63.5  (48.0 - 83.0) 44.5  (30.5 - 121.0) 14.0  (5.5 - 88.0) 61.7  (55.0 - 82.5) 
pH 7.4  (7.3 - 7.5) 7.4  (6.5 - 7.6) 6.8    (6.5 - 7.4) 7.0  (6.8 - 7.3) 
PO4 -3  [mg/L] 0.3 (0.11 - 0.69) 1.6  (0.72 - 4.11) 0.3  (0.15 - 1.77) 1.4  (0.89 - 2.49) 
NO3 -  [mg/L] 5.5  (4.53 - 8.02) 1.2  (0.0 - 7.5) 0.7  (0.0 - 21.8) 11.1  (9.06 - 14.66) 
SO4 -2  [mg/L] 197.2  (167.8 - 290.3) 87.7  (19.5 - 361.5) 14.5  (1.83 - 500.3) 412.9  (306.0 - 608.9)
Cl -  [mg/L] 23.9  (22.5 - 28.3) 19.6  (7.8 - 46.2) 2.6  (0.0 - 85.5) 37.6  (27.8 - 51.2) 
DOC [mg/L] 92.7  (80.0 - 137.5) 34.3  (14.0 - 139.5) 71.2  (4.13 - 202.3) 172.1  (141.2 - 235.3)
Cu [µg/L] 123.6  (101.9 - 185.0) 68.9  (43.6 - 235.4) 12.1  (6.3 - 129.1) 206.3  (172.8 - 274.2)
Zn [µg/L] 193.6  (25.6 - 569.6) 274.8  (80.4 - 1537.4) 44.1  (25.6 - 569.6) 985.6  (740.9 - 1.9e3)
Cd [µg/L] 31.6  (24.6 - 89.9) 2.7  (1.1 - 8.8) 0.4  (0.3 - 3.7) 25.7  (18.8 - 39.3) 
Pb [µg/L] 32.0  (24.7 - 38.1) 10.1  (3.5 - 36.0) 1.5  (1.3 - 5.7) 58.0  (33.3 - 101.6) 
Mg[µg/L] 1.4e4 (1.2e4 - 2.1e4) 1.5e3  (538 - 1.3e4) 420.7  (115 - 9.4e3) 7.6e3  (6.2e3 - 1.1e4)
Ca [µg/L] 3.4e5  (2.8e5 - 4.4e5) 2.6e4  (8.4e3 - 1.3e5 8.0e3  (2.6e3 - 1.5e5) 1.3e5  (1.2e5 - 1.4e5)
Notes: 
1. Data is presented as:  Event Mean Concentration  (Range). 













(Sansalone and Buchberger 1997) and are often referred to as flow-limited events.  Of the four 
hydrologic events analyzed in this research, two exhibited flow-limited behavior.  The first storm 
analyzed was a low intensity event that occurred on 11 April 2002.  It lasted 14 minutes and 
produced 53.6-L of flow. The second flow-limited, low intensity event was characterized on 16 
June 2002, lasting 14 minutes and producing a total run off volume of 50.7-L.   
As exhibited in Figure 2.1, the dissolved fraction for Cu, Pb and Zn for the 11 April 2002 
event stayed below 0.5 for approximately 70% of the storm, while fd values of Cd dropped below 
0.5 after the initial 45% of the event.  These relatively low fd values indicate that the four 
targeted metals were predominately in the particulate phase for the majority of the flow-limited 
events.  However, there was a slight general increase in fd values at the lower flows associated 
with the latter portion of the storm, enhancing aqueous levels of Cd and Cu.  Dissolved fraction 
values of Zn slightly increase at the declining limb of the hydrograph for the high intensity 
events (13 May 2002 and 30 May 2002) but remained relatively stable at this point for the low 
intensity events (11 April 2002 and 16 June 2002).  When examining the 16 June 2002 event, fd 
values for Zn and Cu were generally higher than the April event.  With the exception of the 13 
May 2002 event, fd values for Pb remained relatively stable.  
When comparing the aggregate water quality pollutographs (temporal concentration 
profiles) in Figures 2.2 and 2.3 to the associated hydrographs for flow-limited events, a 
consistent trend is apparent.  The highest concentrations of SSC, TDS and alkalinity were 
observed in the early part of the runoff hydrograph.  As the hydrologic event progressed, there 
was an exponential-type decrease in concentration.  Aqueous phases of the ionic constituents 
analyzed generally followed the same trend, closely mimicking the behavior of TDS.   
Exceptions to this trend were observed in the behavior of Al and Fe that exhibited behavior  
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Figure 2.1.  Metal phase partitioning as a function of flow rate for each of the four storm 
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Figure 2.2.  Transport of water quality and ionic constituent at the upper end of an urban 
watershed (concrete pavement) for the 11 April 2002 flow-limited rainfall-runoff event.  
Incremental concentrations (Ci) have been normalized by there respective maximum 
concentrations (Cmax). Maximum concentrations are present as the upper range values in 
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Figure 2.3.  Transport of water quality and ionic constituent at the upper end of an urban 
watershed (concrete pavement) for the 16 June 2002 flow-limited rainfall-runoff event.  
Incremental concentrations (Ci) have been normalized by there respective maximum 
concentrations (Cmax). Maximum concentrations are present as the upper range values in 









identical to one another and were apparently uninfluenced by hydrology.  The pH of the runoff 
increased slightly with increasing flow rates.  Due to the relatively low maximum flow rates of 
the two events, the cementitious pavement was able to buffer the rainfall and maintain higher pH 
conditions (pH  >7.4) at elevated flows.  
MINTEQ revealed similar results for both of the flow-limited storm events (Figures 2.4 
and 2.5).  The model predicted that the dominant species of Cd across each of the event 
hydrographs was Cd+2.  Concentrations of Cd+2 were approximately 5 times higher than the next 
dominant species (CdSO4) and remained relatively constant across the event.   These results were 
similar to those found by (Revitt and Morrison 1987) as well as (Flores-Rodriguez et al. 1994).   
Due to the relatively constant pH of the runoff, pH was not a major factor for this event.  
Carbonate species made up a larger percent of the total metal concentrations in the flow-limited 
events than in the higher intensity events, while ionic species were slightly lower.   Ionic species 
of Cd encompassed between 70 and 78.5% of the total dissolved Cd concentration.  The varying 
trends in fd values had little impact on Cd speciation.  
The behavior of Zn mimicked that of Cd, which was dominated by the ionic species.   
Partitioning of Zn remained relatively constant over the coarse of the event despite the variable 
hydrology.  As with Cd, the model predicted that concentrations of Zn+2 remained at least five 
times higher than the next dominant species (ZnSO4), representing between 71.5 and 75.3% of 
the total dissolved Zn concentration.  Influences of the hydrograph were insignificant on the 
speciation of Zn even during the peak flow rates.  Similar results for Zn speciation were also 
seen in previous research (Revitt and Morrison 1987; Flores-Rodriguez et al. 1994).  
The speciation of Pb was slightly less uniform over the course of the event than that of 







































































Figure 2.4.  MINTEQ-calculated dissolved metal species as a function of the hydrograph 
for the 11 April 2002 flow-limited rainfall-runoff event.  The indicated species were 
determined to be the dominant five species, representing between 94.6% and 100.0% of the 
total dissolved species concentrations.  Samples were taken from the I-10 East Lakeshore 

















































































Figure 2.5.  MINTEQ-calculated dissolved metal species as a function of the hydrograph 
for the 16 June 2002 flow-limited rainfall-runoff event.  The indicated species were 
determined to be the dominant five species, representing between 97.6% and 99.7% of the 
total dissolved species concentrations.  Samples were taken from the I-10 East Lakeshore 











and 16 June 2002 events.  The extent of dominance for the PbDOM species appeared to be 
relatively uninfluenced by flow-limited hydrology.  Concentrations of PbDOM were closely 
followed by PbCO3.  Toxic species of Pb (ionic forms) were less of a threat than with Cd and Zn.  
The total concentration of PbDOM represented between 30 and 70% of the aqueous 
concentration of Pb.  The predominance of the strongly bound, less available species was also 
reported in previous studies (Flores –Rodriguez et al. 1994). 
As with Cd, Zn and Pb, Cu maintained a single dominant species throughout the low 
intensity events, predominating as CuCO3.  The composition percentages remained relatively 
constant throughout the event due to the low flow rates, indicating that the hydrograph had little 
influence on the speciation.  CuCO3 concentrations fluctuated between 48 and 65% of the total 
dissolved Cu concentrations.  These results are contrary to previous studies on Cu speciation 
(Reemtsma et al. 2000) that identified CuDOM as a primary species.  In this study, CuDOM 
accounted for 27% of the total dissolved Cu concentration.   
Examinations of the concentration profiles for aggregate water quality constituents (SSC, 
TDS and alkalinity) revealed that water quality did not significantly influence the speciation of 
metal complexes for the low intensity events.  The low flow rates of flow-limited events 
generally exhibit a stable distribution of the various species of Cd, Zn, Cu and Pb as a result of 
the proportionate delivery of pollutants to the hydrograph.  Partitioning (represented by the trend 
in fd values) appeared to have little influence the distribution of the various dominant species 
because aqueous speciation is a phenomenon relative to the dissolved portion.  
2.5.3 High Intensity Events 
High intensity events typically produce high runoff volumes and exhibit a 
disproportionate delivery of constituents.  Disproportionate delivery refers to metal mass 
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transport profiles that do not follow the hydrograph profiles and typically exhibit a surface 
exhaustion of metal constituents early in the event.  These events are labeled as mass-limited 
events and often display a “first flush” of constituent mass and concentration.  Of the four 
hydrologic events analyzed in this research, two exhibited mass-limited behavior.   These 
included a 30-minute event occurring on 13 May 2002 and a 136-minute event occurring on 30 
May 2002.  A total of 1974.4-L and 7336.8-L of runoff was collected from the 13 May 2002 and 
30 May 2002 events, respectively.   
Investigation into the partitioning of Cd, Zn, Cu and Pb revealed contrasting results for 
the two events.  The 13 May 2002 event exhibited a separate hydrograph early in the event.  As 
shown in Figure 2.1, the fd values at this point were relatively high, indicating that the metals 
were predominately dissolved with the exception of Pb which remains particulate-bound, 
regardless of flow.  Once the second hydrograph was reached, the predominance of metals 
shifted to the particulate-bound phase with the exception of Cu.  In the event occurring on 30 
May 2002, the total metal concentrations remained predominately particulate-bound.  A slight 
increase in fd values was observed at the decreasing limb of the hydrograph for both events.      
As in the flow-limited events, the highest SSC, TDS and alkalinity concentrations were 
associated with the first samples of the events and decreased rapidly with flow (Figures 2.6 and 
2.7).  The 13 May 2002 event exhibited a stabilization of TDS and alkalinity at the peak of the 
first hydrograph that remained relatively constant until the rising limb of the second hydrograph.  
Concentrations of SSC remained relatively low throughout the remainder of the event, indicating 
an exhaustion of surface particulates.  The behavior of TDS and alkalinity at the second 
hydrograph mimicked that of SSC, TDS and alkalinity for the 30 May 2002 event.  Aggregate 
pollutant concentrations inversely followed the behavior of the hydrographs indicating a diluting  
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Figure 2.6.  Transport of water quality and ionic constituent at the upper end of an urban 
watershed (concrete pavement) for the 13 May 2002 mass-limited rainfall-runoff event.  
Incremental concentrations (Ci) have been normalized by there respective maximum 
concentrations (Cmax). Maximum concentrations are present as the upper range values in 
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Figure 2.7.  Transport of water quality and ionic constituent at the upper end of an urban 
watershed (concrete pavement) for the 30 May 2002 mass-limited rainfall-runoff event.  
Incremental concentrations (Ci) have been normalized by there respective maximum 
concentrations (Cmax). Maximum concentrations are present as the upper range values in 














effect on the concentrations.  This significant influence of hydrology on pollutant washoff 
indicates that this is mass-limited event.  The trends in anion concentrations typically followed 
that of TDS.  However, cation concentration trends appeared highly stochastic with the exception 
of a few metals that tended to follow similar trends as TDS.    As with fd values, the behavior of 
pH varied between the two events.  For the 13 May 2002 event, there was no diluting effect on 
the buffering capacity of pavement.  Contrariwise, the 30 May 2002 event exhibited pH trends 
that inversely followed the hydrograph, indicating the acidic rainwater was unable to be 
counterbalanced by alkalinity leached from the pavement.    As the flow rate increased and the 
alkalinity decreased, the pH became more acidic.  In each case, the range of pH was relatively 
tight, bound by 6.5 and 7.     
Results from MINTEQ revealed similar dominate species as observed in the flow-limited 
events (Figures 2.8 and 2.9).  However, there was a pronounced influence of hydrology on the 
overall speciation of the metals.  The dominant species of Cd was Cd+2 throughout the entire 
event.  However, the magnitude of the concentration differences between ionic forms of Cd and 
the remaining species was maximal at the peak of the hydrographs when alkalinity was minimal.   
At hydrograph peaks, carbonate and bicarbonate species were not as pronounced as organic and 
ionic species of Cd.  Ionic species of Cd encompassed between 63.0 and 96.6% of the total 
dissolved Cd concentration.  As with Cd+2, Zn+2 predominated throughout the entire event for all 
four storms.   Influences of the hydrograph were more evident when examining the fluctuation of 
Zn throughout the event.   Ionic forms of Zn made their highest contribution to the total 
dissolved Zn concentrations during the peaks of the hydrographs.  Ionic forms of Zn represented 











































































Figure 2.8.  MINTEQ-calculated dissolved metal species as a function of the hydrograph 
for the 13 May 2002 mass-limited rainfall-runoff event.  The indicated species were 
determined to be the dominant five species, representing between 90.4% and 99.6% of the 
total dissolved species concentration.  Samples were taken from the I-10 East Lakeshore 




























































































Figure 2.9.  MINTEQ-calculated dissolved metal species as a function of the hydrograph 
for the 30 May 2002 mass-limited rainfall-runoff event.  The indicated species were 
determined to be the dominant five species, representing between 92.3 % and 99.9 % of the 
total dissolved species concentrations.  The CdCl species approaches zero between 80 and 
100 minutes. This segment of the graph is not shown due to the insignificant portion it 
contributes to the overall composition of Cd. Samples were taken from the I-10 East 










The dominant species of Pb was PbDOM throughout the study.  Influences of the 
hydrograph were evident during peak flows of the 13 Mar 2002 event when concentrations of 
PbDOM and PbCO3 where approximately equal.  This phenomenon was mimicked at the 
positive slope of the hydrograph occurring on 30 May 2002, but diminished before the peak was 
reached.   Hydrograph influences were evident in the 30 May 2002 event when carbonate, 
bicarbonate and hydroxide bound species of Pb significantly decreased as a result of amplified 
flows.  As indicated by the water quality plots, sources of alkalinity were exhausted at this point, 
possibly causing the less significant contributions of carbonate and hydroxide species.  Toxic 
species of Pb (ionic forms) were more of a threat during periods of intense flows due to a more 
acidic runoff pH.  The total concentration of PbDOM represented between 31.5 and 75.8% of the 
aqueous concentration of Pb.  Due to major influences of hydrograph on the speciation of Pb, 
PbCO3 represented between 1.1 and 37.4% of the total Pb composition.  Ionic species of Pb 
represented 9.3 to 26.5% of the total dissolved Pb concentration for both high intensity events.   
The event occurring on 13 May 2002 was a high intensity event producing a flow rate 
that appeared to significantly influence the speciation of Cu.  At periods of low flow (between 
the two peaks of the hydrograph), the concentration profiles for the various species were similar, 
indicating a more uniform distribution of species (temporal species concentrations were 
comparable).  During the peak of the hydrograph, the distribution became more disperse, with 
CuCO3 dominant.  At this point in the event, CuOH concentrations exceeded ionic forms of 
copper.  Analysis of the 30 May 2002 event revealed results similar to that of Pb.  CuCO3 was 
the dominant species until the positive slope of the hydrograph peak was reached, representing 
between 3.22 and 62.5% of the total dissolved Cu concentration.  At that point, CuDOM became 
the most common species closely followed by ionic copper.  As the pavement became depleted 
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of alkaline sources, the carbonate and hydroxide species became less significant.  CuDOM and 
Cu+2concentrations ranged from 15.7 to 57.8% and 8.2 to 40.3% of the total dissolved Cu 
concentration, respectively.   
2.5.4 Atmospheric Rainfall 
 Rainfall collected during each of the four events was analyzed for ionic constituents to 
model the speciation of Cd, Cu, Pb and Zn. Results revealed that 99.2%, 99.5%, 94.5% and 
99.2% of the total dissolved Cd, Cu, Pb and Zn concentrations was ionic, respectively.  The pH 
of Baton Rouge rainwater for the four events was found to be relatively acidic, with a mean pH 
of 4.3.  Water quality concentrations were significantly lower than runoff concentrations, 
exhibiting mean CODtot, TDS, alkalinity and hardness values of 0.01, 9.0, 0.7 and 0.7-mg/L, 
respectively (alkalinity and hardness are measured as CaCO3). Measurements of conductivity, 
redox and temperature revealed mean values of 19.8-µS/cm, 543-mV and 21.6oC, respectively.   
2.5.5 Equilibrium and Partitioning Kinetics 
The model used to predict metal speciation requires that the aqueous system be in 
equilibrium.  However, rainfall-runoff events are highly dynamic processes that exhibit changes 
in constituent concentrations that can vary by an order of magnitude throughout the duration of 
an event.  From the instant that a raindrop impacts the impervious surface to the time it is 
discharged into the environment in the form of runoff, the various phases of constituents are 
subjected to processes that can alter their physico-chemical nature.  In this research, metal phase 
partitioning is of crucial concern when utilizing an equilibrium model for predicting metal 
speciation.  Mechanisms of metal partitioning include ion exchange, surface complexation and 
precipitation (Stumm and Morgan 1996).   The partitioning reactions are non-linearly reversible 
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between the solid-phase and soluble phase and are functions of pH, ionic strength, alkalinity, 
SSC, residence time and hydrodynamics.  
 Metal-phase partitioning is a relatively rapid phenomenon in storm water runoff that can 
reach equilibrium within minutes.  The typical residence time at the I-10 experimental catchment 
site is 6-minutes but can be as high as 15-minutes.   In addition, samples are stabilized and 
fractionated into their dissolved and particulate phases approximately one hour after collection.     
Once stabilized and fractionated, samples are further analyzed for water quality and metal 
parameters.  Constituent concentrations (both water quality and metal components) are 
quantified for discrete points of time during an event.  By knowing the constituent composition 
at discrete points throughout the event, we are able to model speciation as a function of time.    
 Also of concern are the phase changes from the point of rainfall impact to the point of 
runoff sampling.  The pH and alkalinity of atmospheric rainfall at the I-10 experimental 
catchment site are relatively low and rapidly changed upon contact with the PCC pavement.  
This significantly alters the speciation and partitioning during the pavement residence time.  
Because of this, the composition of the runoff immediately following rainfall impact will provide 
little information as to the constituents that require treatment since treatment will occur 
downstream at longer residence time.  When designing management strategies, the runoff 
composition must be defined at the point where the BMP will be applied.  This will allow for the 
design of species and phase-specific BMPs. 
2.6 CONCLUSIONS 
This study examined the influence of hydrology on storm water metal element speciation 
at the upper end of an experimental urban watershed in Baton Rouge, Louisiana.  Measured 
concentrations and mass for water quality, cations, anions and measured flow parameters 
indicate high variability between events and even during events.  Rainfall intensity and the 
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associated runoff flow rates during the events are the primary causes of this variation.  High 
intensity events decrease the pavement residence time, decreasing partitioning time and resulting 
in higher fd values.  However, the increased flow energy associated with high intensity events 
increases transport of constituents, particularly across the rising limb of the hydrograph.  Results 
indicate that the transport of ionic constituents governs the speciation and ultimately toxicity of 
the aqueous metal species.  Non-colloidal particulate-bound metals, while not as great an 
immediate threat, are a potential reservoir of metals in the environment and as such are a 
potential long-term source of toxicity.  Ionic and weakly bound organic and inorganic species of 
metals pose the most direct threat due to their bioavailability.  During high flow rates, Cd, Cu, 
and Zn tended to exhibit low fd values due to a more pronounced diluting effect on dissolved 
metal concentrations when compared to particulate-bound metals. In addition, increased flow 
rates resulted in an increase in transport of particulate-bound metal mass, resulting in decreasing 
fd values. However, Pb was unaffected by flow rates and remained predominately particulate-
bound for each of the events.    
Understanding the partitioning and speciation of heavy metals as a function of hydrology 
is crucial in designing in-situ strategies to control these metals at the upper end of the watershed.  
Investigations into the pollutant contributions of rainwater revealed insignificant ionic 
concentrations when compared to the runoff.  In atmospheric rainwater, Cd, Cu, Pb and Zn were 
primarily ionic due to the relatively acidic nature of Baton Rouge rainwater and the lack of 
complexing agents in the medium. When modeling the pavement runoff, results from MINTEQ 
indicate that ionic forms of Cd and Zn comprise a significant portion of the total dissolved metal 
content of the runoff at the experimental site in this study.  Despite variations in hydrology 
during events and when making comparisons between events, speciation of Cd and Zn displays 
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little variability.  The ionic forms remained dominant throughout these events.  However, these 
dominant phases became more pronounced during the peak of the hydrograph when 
concentration of sulfates and alkalinity were decreased.  Speciation of Zn and Cd were not 
influenced by pH primarily because there was little variability in pH.  With the exception of  
SO4-2, other anions did not play a significant role in the overall speciation.   
Ionic species are extremely mobile and should be removed via adsorption or 
precipitation.  These free metal complexes are readily available to aquatic biota and can be 
detrimental to the recipient (in particular Cd).  Available forms of Cd and Zn were significantly 
higher than in previously published research (Revitt and Morrison 1987), comprising as much as 
96% and 94% of the total aqueous concentrations, respectively.  
Pb and Cu have greater potential to form complexes with organics and carbonates than 
Cd and Zn.  The range of DOM concentrations present in runoff had some influence on 
speciation.  These effects are amplified at elevated DOM concentrations exceeding typical Baton 
Rouge levels.  The concentrations of the organic complexes were directly and significantly 
influenced by flow rate.  Cu was predominately available as CuCO3 with the exception of the 
intense event occurring on 30 May 2002.  Carbonate and hydroxide washoff resulted in the 
dominance of CuDOM followed by Cu+2.  Cu+2 is potentially toxic to aquatic life and the 
bioavailability of this constituent is a potential concern.  The behavior of Pb was similar to that 
of Cu.  Decreases in organic-bound Pb gave rise to increases in lead hydroxide and carbonate 
concentrations in all but one event in which concentrations of Pb+2 were significantly increased 
as a result of carbonate and hydroxide washoff.  As stated with Cd and Zn, available forms of Pb 
and Cu were significantly higher than in previously published research (Revitt and Morrison 
1987), comprising as much as 26% and 40% of the total aqueous concentrations, respectively. 
 42
The dynamic behavior of Cu during intense events makes it a difficult ion to treat because the 
dominate species varies significantly as a function of hydrology.  Analysis of the output revealed 
that PO4-3 did not form significant complexes with any of the four metals.  
This study indicates that Cd, Cu, Pb and Zn can predominate as a variety of complexes 
throughout the duration of an event.  Effective control of storm water metal elements will require 
physico-chemical mechanisms that account for the ionic, complexed and particulate-bound 
species as well as the hydrology at the upper end of the urban watershed.  Results generated from 
this research can be used in developing control strategies that target potentially bioavailable 
species of aqueous metals while physically removing the particulate-bound species.  The ionic 
metal species, such as Cd2+ and Zn2+, could be removed through adsorptive mechanisms.  Media 
encapsulated in a negatively charged oxide coating could provide sufficient surface charge for 
removing the free metal ions as well as weakly complexed metals.  The metal elements prone to 
complexation could be removed by increasing pH and alkalinity, thus promoting precipitation 
and complexation.  One possible strategy could incorporate complexation and adsorptive 
mechanisms into a single unit by coating cementitious media with an oxide coating.  Again, the 
oxide coating would remove ionic and weakly bound species (Zn and Cd) while calcite crystals 
protruding through the coating could complex Cu and Pb species.  Particulates could be removed 
through the physical straining and filtration mechanisms of the media itself.  These treatment 
units could provide significant removal of the typical hazardous metal elements in rainfall-
runoff. 
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The following symbols are used in this paper: 
 BMP  = best management practice 
ºC  = degrees Celsius 
 Ci  = incremental concentration (M/L3) 
Cmax  = maximum concentration (M/L3) 
CSO  = combined sewer overflow 
DOC  = dissolved organic carbon (M/L3) 
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 DOM  = dissolved organic mater (M/L3) 
 EC  = electrical conductivity (µS/L) 
fd    = dissolved fraction 
HDL  = high density lipoproteins  
ICP-MS = inductively coupled plasma-mass spectroscopy 
IDL  = instrument detection limit 
IPRT  = initial pavement residence time 
Men+  = designates an elemental metal with n+ valence 
 MINTEQ = mineral thermodynamic equilibrium model 
dM   = dissolved metal mass (M)  
pM   = particulate metal mass (M) 
µ   = ionic strength (mol/ L) 
NDIR  = non-dispersive infrared gas analysis 
ORP  = oxidation reduction potential (+mV) 
PCC  = Portland Cement Concrete 
ppt  = part per thousand 
SSC  = suspended solids concentration (M/L3) 
ti  = incremental time (T) 
tTot  = total time (T) 
TDS  = total dissolved solids (M/L3) 
TOC  = total organic carbon (M/L3) 

























CHAPTER 3. IS THE CONCEPT OF A “FIRST FLUSH” FOR AGGREGATE STORM 




During wet weather events, storm water runoff from urban environments entrains and 
transports pollutants from impervious surfaces for discharge into drainage systems or local 
receiving waters.  Common aggregate pollutants associated with storm water runoff include 
suspended solids concentrations (SSC), total dissolved solids (TDS), particulate and dissolved 
chemical oxygen demand (COD), and alkalinity.  Sources of these constituents in the urban 
environment include vehicular component wear, corrosion of galvanized infrastructure, 
deposition of tire debris, abrasion of pavement material and gross debris directly deposited by 
anthropogenic sources (litter and trash) (Brown 1978).  In receiving streams, these pollutants 
have a multitude of adverse effects on the aquatic biota.  SSC can clog fish gills and imposes a 
smothering effect on spawning beds in shallow waters, reducing the ability of a species to 
recover from the directly toxic effects of runoff.  TDS along with SSC and turbidity hinder the 
transport of light to aquatic flora. TDS is a surrogate for approximating ionic constituents. COD 
exerts an oxygen demand on the aquatic environment, potentially resulting in fish kills.  Due to 
increases in urbanization and impervious land uses, levels of these constituents can potentially 
exceed receiving water’s abilities to attenuate deleterious impacts.  Proper characterization and 
monitoring of these constituents is the first step in preserving our nation’s waterways (Droppo et 
al. 2002).   
With the passage of Phase I of the National Pollution Discharge Elimination System 
(NPDES) in 1990 and the sequential passage of Phase II in 1999, local and national stakeholders 
have focused significant attention towards defining the nature of storm water runoff, particularly 
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from the urban environment. Under Part 1 of Phase I, municipal sewer system authorities are 
required to characterize the quality and quantity of rainfall-runoff discharge during wet and dry 
weather conditions.  Results from these water quality and quantity analyses will be utilized in 
developing an appropriate best management practices (BMPs) for the control of the quantity and 
quality threat of a storm water runoff.  In an effort to reduce the burden of cost associated with 
implementing such BMPs, there has been significant research dedicated to defining a temporal 
relationship between water quality and quantity that would reduce the overall volume of runoff 
needed for adequate treatment.  For example, regulations and rule-of thumb practices indicate 
that the majority of the pollutant load is removed during the first portion of the event, reducing 
the volume of runoff requiring treatment (Grisham 1995). This phenomenon of a 
disproportionate delivery of pollutants during the initial portion of a storm event is termed a 
“first flush.”   
3.2 BACKGROUND 
Past studies have stated that the first flush phenomenon is a characteristic trait of urban 
storm event hydrographs from either a mass basis or a concentration basis (Gupta and Saul 
1996).   These researchers have argued that because of this first flush phenomenon, applying a 
BMP to only the first portion of the event where the first flush has been observed can effectively 
treat the runoff. Obviously, this would greatly reduce the operational and maintenance costs of 
storm water treatment as a whole.   However, for many events, treatment of the first portion of 
the event is inadequate in effectively reducing the pollutant load into receiving waters. One 
significant problem associated with the term “first flush” is that there are multiple accepted 
definitions.  In addition, the term “ first flush” gives us little insight into the interactions between 
the hydrograph and the pollutograph. Because of this, the concept of disproportionate delivery 
may be preferred.  By evaluating the disproportionate constituent delivery of a pollutant 
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parameter by the hydrograph, the correlation between mass loading, constituent concentration, 
and flow rate can be examined.  Criteria can be developed from these correlations to define a 
storm event as either mass-limited or flow-limited.  Mass limited events are associated with high 
runoff volumes and often exhibit the typical “first flush” behavior of concentration or mass.  
Flow-limited events are low volume events that exhibit a relatively proportional response 
between flow and constituent transport.  Flow-limited events rarely exhibit a first flush of mass. 
For a proper explanation of the interactions between hydrology and delivery of pollutant 
load, one must quantify the rainfall-runoff processes associated with a particular event.  Rate and 
magnitude of particulates transported from an impervious surface is a function of rainfall 
intensity, the accumulation or source of solids on the surface and stream power.  The power 
generated by a rainfall event is given by: 
∫= qdAb
mPu
γ           (3.1) 
In this expression,γ is the specific weight of water, m  is the pavement slope, b is the pavement 
width, q  represents rainfall intensity, dA  represents the catchment area and the value of the 
integral represents the runoff flow rate.  Stream power  (measured in units of W/m2) indicates the 
amount of power associated with the runoff at a particular flow rate and describes the potential 
transport forces of a flow for particulates.  As catchment area and gradient increase, the amount 
of water that is contributed by upslope areas and the velocity of the flow increase, thus 
increasing the erosion power of the runoff.   Events exhibiting a high stream power can mobilize 





3.3 PREIOUS WORK 
3.3.1 Definition of the First Flush 
The hydrological impacts on constituent loadings have been investigated for various 
components in the urban continuum including rainwater, pervious and impervious surface runoff, 
roof runoff (He et al. 2001), and effluent discharges of combined sewer overflows (CSOs) and 
separate sewer overflows (SSOs).  The compatibility of the results from various studies has been 
compromised due to a lack of a universal definition of the first flush phenomenon.  Lee and Bang 
defined a first flush as an event with a normalized cumulative pollutant-loading rate curve higher 
than the normalized cumulative runoff curve (Lee and Bang 2000).  Drapper et al. provide a 
simple definition, stating that a “first flush” concentration (concentrations of the first 20-L of 
runoff) higher than the event mean concentration (EMC) values would indicate the first flush 
phenomenon (Drapper et. al 2000). 
Other widely accepted definitions arise from the comparison of a cumulative pollutant 
load to the cumulative runoff volume.  Studies by Sansalone and Buchberger have utilized the 
definition of a first flush as an event with a normalized cumulative pollutant mass load curve 
residing above the normalized cumulative volume curve (Sansalone and Buchberger 1997).  In 
related research, researchers have defined a first flush as a cumulative pollutant curve with an 
initial slope greater than 45°.  Quantification of the first flush is gauged by the magnitude of the 
maximum positive divergence from the 45° line (Ashley et al. 1992) (Gupta and Saul 1996).  
More precise definitions of the first flush have been provided on a numeric basis.  Saget et al. 
have defined an event as having a first flush when 80% of the pollutant mass is transported in 
30% of the total runoff volume (Saget et al. 1995).  This was also the definition primarily 
utilized in work by (Bertrand-Krajewski et al. 1998) A similar definition proposed by Vorreiter 
 51
and Hickey defines the phenomenon as transporting 80% of the pollutant load in 25% of the flow 
(Vorreiter and Hickey 1994).   
A stepwise explanation of calculating the first flush phenomenon is presented in research 
by Bertrand-Krajewski et al. (1998).  The authors define the cumulative pollutant-loading curve 
equation using a power law function that utilized the exponential value (b) as comparative tools 
for quantifying the first flush (if present).  A value of b below 0.185 would indicate a first flush, 
with increasing intensity at decreasing values of b.  A simple definition provided by Thornton 
and Saul as well as Barrett et al. label a first flush as the initial period of a storm where pollutant 
concentrations where generally higher than those occurring later in the event (Thornton and Saul 
1986) (Barrett et al. 1998). Other practicable definitions have been proposed for the purpose of 
developing a single BMP criterion.  Line et al. (1997) define a first flush sample as the first 30 
minutes of runoff for an industrial site.  Municipal BMPs in commercial areas are often designed 
to contain the first flush, or the first few centimeters of runoff (Novotny and Olem 1994).          
3.3.2 Investigations of the First Flush 
Early investigations by Wanielista et al. (1977) on two small urban catchments (11.34-ha 
and 6.52-ha) and a large rural catchment (44550-ha) noted the inadequacies with strictly 
examining concentration rates without mass loading rates, concluding that increases in mass at 
lower concentrations might be more detrimental to receiving waters than lower flows with higher 
concentrations (Wanielista et al. 1977).  Studies by Cordery (1977) have shown that higher flows 
will transport a higher suspended solids load and that low flows carry a larger dissolved solids 
concentration (Cordery 1977).  His studies of three separate sewered watersheds (131-ha, 231-ha 
and 55-ha) in Sydney Australia, have shown that on a single event occurring in October of 1975, 
lower flows associated with higher concentrations for a given duration early in the event 
 52
produced 20-kg of TSS and 3-kg of BOD.  Later in the event for the same duration, higher flow 
rates and lower concentrations produced 1150-kg of SS and 100-kg of BOD.  However, a first 
flush of gross debris (i.e. litter and leaves) was observed (Cordery 1977). 
An extensive analysis of seven watersheds in Austin, Texas, was performed by the 
Environmental and Conservation Services Department over a four-year period.  Drainage areas 
ranged from 3-acres to 371-acres and exhibited impervious cover between 3% and 95%.  Results 
indicate that while there was sufficient evidence to suggest a CBFF, the first 0.5 inches of runoff 
did not carry a substantial amount of the pollutant mass.  The study showed that 21 and 23% of 
the total load was transported in the first 0.5 inches of runoff, but is dependant on the percent of 
total imperviousness.  The concentration followed an exponential decay once the peak of the 
pollutographs had been reached (ECSD 1990).  Research by Saget et al. investigated events from 
17 different catchment areas in France and concluded that the first flush phenomenon rarely 
occurred to any significant degree (Saget et al. 1995).  This study revealed that 20% of the flow 
contained only 20 to 38% of the suspended solids load.  In order to contain 80% of the total 
suspended solids loading, 60 to 150 m3/ active ha of imperious surface would need to be 
collected.  Research by Sansalone and Buchberger (1997) revealed that 60% of the TSS was 
removed during the first 50% of the runoff for a series of events in Cincinnati, Ohio.  The 
experimental catchment site was a small paved watershed in an urbanized area (Sansalone and 
Buchberger 1997).  
An intensive examination of the first flush phenomenon was carried out by Deletic and 
Masksimovic (Deletic and Masksimovic 1998).   The researchers investigated evidence of a first 
flush at two catchment sites; one located in Lund, Sweden (270-m2 asphalt parking lot) and the 
latter in Belgrade, Yugoslavia (211-m2 asphalt section of roadway).  Water quality parameters 
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investigated included TSS, conductivity, pH (hydrogen activity), and temperature.  Results 
revealed that the first 20% of the runoff volume only removed 25.5% of the TSS load the 
Belgrade site and 30.8% of the load from the Lund site.  No first flush was observed for 
temperature or pH and only trivial mass first flushes were observed for conductivity.  Rainfall 
intensity and time spanning between the start of the event and the maximum rainfall intensity 
were statistically determined to be the dominant driving forces of pollutograph behavior (Deletic 
1998) (Deletic and Maksimovic 1998) (Gupta and Saul 1996). 
Research by Larsen et al. (1998) analyzed runoff from an urban area in Aalborg, 
Denmark (95-ha urban catchment).  A time series analysis of one of the fifteen storms revealed a 
strong mass and concentration first flush for COD.  Larsen et al. defined a first flush as an event 
having a higher cumulative mass-loading rate than cumulative flow rate (Larsen et al. 1998).  In 
an analysis performed for a storm water discharge permit in North-Central Texas revealed that 
only five out of the 31 constituents analyzed for a first flush and composite sample were 
statistically different and that three of the composite constituent concentrations were actually 
higher.  The point of sampling drains runoff from a 63.5-km2 residential area.  Median values of 
the composite sample were measured at 86.6-mg/L as CaCO3 for alkalinity, 130-mg/L for COD 
and 226-mg/L for TSS (Appel and Hudak 2001). 
Studies by Lee and Bang (2000) analyzed the water quality of various CSOs and SSOs 
from two cities in Korea.  The drainage areas ranged from 1.5 to 650-ha.  Intense residential and 
commercial areas of the study revealed COD concentrations ranging between 21 and 1455-mg/L 
and TSS concentrations between 13 and 2796-mg/L respectively.  In their study, they indicate 
that COD first flush was stronger than suspended solids first flush.  The study reveals that as the 
watershed decreased in size, the first flush becomes more evident.  In this analysis, the 
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researchers define a first flush when cumulative mass pollutant load curves are positioned above 
the cumulative volume curves (Lee and Bang 2000; Lee et al. 2002).  An extensive analysis of 
197 rainfall events at 12 separate and combined sewer systems in France have concluded that 
within 50% of the measured events, 80% of the total pollutant mass was transported in the first 
74% of the total volume, which, according to the 80/30 definition (80% of the mass in 30% of 
the flow), does not indicate a first flush.  Drainage areas ranged from 7.6 to 4600-ha (Bertrand-
Krajewski et al. 1998).  A comparison of the 12 sites revealed that the first flush phenomenon is 
more pronounced in small catchment areas (Bertrand-Krajewski et al. 1998). 
In recent studies, Cristina and Sansalone (2002) examined the first flush of particles using 
fundamental measurements of discrete particle diameters between 2-µm to 75-µm instead of 
aggregate measures.    In this research, they begin to define a storm as being a mass-limited or 
flow-limited event.  Their research indicated disproportionate and even continuous delivery of 
particles for events examined for their small paved catchment in Cincinnati, Ohio.  A 
disproportionate delivery is defined as any portion of a runoff event where the cumulative 
normalized pollutant loading exceeds the cumulative normalized flow.  If the cumulative 
normalized pollutant load remains higher than the cumulative volume throughout the event, then 
the delivery is defined as continuous (Cristina and Sansalone 2002).  Cristina and Sansalone 
have previously defined an event as mass-limited if it has a relatively high runoff volume where 
80% of the total particle number density (PND) is removed in the first 60% of the runoff volume.  
Mass-limited events generally exhibit a continuous delivery of pollutants throughout a storm.  In 
flow-limited (low volume) events, 80% of the PND was not observed until the storm had neared 
completion.  Flow limited events primarily exhibit a less frequent disproportionate delivery 
(Cristina and Sanalone 2002). 
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3.4 OBJECTIVES 
There are three major objectives of the research.  First will be a compilation of the 
aggregate water quality, quantity and transport parameters for an experimental catchment site 
located in an urban area of Baton Rouge for 12 rainfall-runoff events.  The second objective will 
utilize the results generated from the water quality, quantity and transport analyses in developing 
the criteria that will most appropriately define a storm event as either mass-limited or flow-
limited.  Correlations between the hydrograph and aggregate pollutographs will be developed 
statistically using a Pearson’s correlation coefficient ( r ).  Calculated values of Pearson’s ( r ) 
will be used in conjunction with stream power )( uP  as parameters for gauging the delivery of 
pollutants.  The final object encompasses the investigation of the correlation between SSC and 
CODtot mass loadings as well as TDS and CODdis loadings to determine possible source 
relationships between the various parameters. 
3.5 METHODOLOGY 
3.5.1 Experiment Catchment Site 
Runoff generated from a 544-m2 (5853-ft2) section of Interstate-10 flows down gradient 
and is collected in 203-mm cast iron storm drain.  The experimental catchment of bridge 
pavement is 44.6-m long, 12.2-m wide and is bounded at the lower and upper ends of the 
pavement grades by expansion joints.  The bridge deck is composed of Portland cement concrete 
(PPC) and has a tangential slope of 2.02%.   Runoff not diverted through the 203-mm storm 
drain will flow through the lower expansion joint for collection in a 229-mm open channel 
collection trough.  Water from the collection trough combines with water from the storm drain 
where it is then routed through an 18-L grit chamber.  The grit chamber is our point of sampling 
for water quality analysis because it allows us to collect the entire cross sectional area of flow, 
including the coarser bed load particles.  Once through the grit chamber, the runoff sequentially 
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flows to a 2130-L settling basin for storage and eventual characterization of residuals.  A 










Figure 3.1.  Schematic of the I-10 experimental catchment site located in Baton Rouge, 
Louisiana.  Runoff generated from a 544-m2 section of PCC pavement is collected by the 
experimental facility below the pavement catchment.  The pavement catchment is 12.2-m 
wide by 44.6-m long, with a transverse slope of 2.02%.  Arrows indicate the direction of 
flow.   
 
3.5.2 Traffic Loadings 
 Traffic counts are performed every 15-minutes for a two-minute duration during each 
event.  Total traffic volumes where calculated for each event by assuming a linear relationship 
between measured points and interpolating intermediate traffic flows.  Incremental traffic flows 
were then divided by their respective incremental runoff volumes to calculate a vehicle number 
per volume (VPV) ratio.  Results of this parameter are given in Table 3.1 and will be used in 
future studies to investigate the continued sources of metals throughout an event.  An 
investigation targeted at determining the average daily traffic flow of Baton Rouge was 
 









Table 3.1. Summary of hydrologic, traffic and sampling based indices for 12 events 
analyzed for the I-10 experimental catchment site (544-m2 of pavement) over East 
Lakeshore Drive. 
 
Hydrologic, Traffic, and Sampling Based Indices Rainfall    



























Mass-limited, High Runoff Volume Events12 
21-Jul-2001 198 2937.8 64 49 0.9 8368.8 300 17 0.4 15 8.3E-2
07-Aug-2001 18 1530.6 33 34 0.37 2944.7 300 5 0.5 16 8.3E-2
05-Jan-2002 68 16269.5 391 350 1.17 10618 60 166 1.5 18 1.7E-2
09-Mar-2002 172 1443.7 14 22 0.49 760.6 60 2 1.9 13 1.7E-2
13-May-2002 758 2456.6 30 33 0.31 1964 150 25 1.3 15 4.1E-2
30-May-2002 306 8951.8 136 137 1.63 7336.8 300 87 1.2 15 8.3E-2
Flow-limited, Low Runoff Volume Events13 
31-May-2001 50 3203.3 204 42 0.13 357.7 45.8 8 9.0 15 1.3E-2
27-Jun-2001 18 2404 38 27 0.18 644.1 54.5 17 3.7 15 1.5E-2
19-Jan-2002 5 2027.3 45 28 0.47 84.9 6.1 34 23.9 16 1.7E-3
24-Jan-2002 68 1543.5 14 16 0.11 128.1 14.5 13 12.0 14 4.0E-3
11-Apr-2002 68 2353 14 20 0.05 53.6 5.4 11 43.9 13 1.5E-3
16-Jun-2002 188 2105.8 34 27 0.04 50.7 3.3 8 41.5 15 9.1E-4
Site Statistics 
Median14 68.0 2378.5 36.0 30.5 0.3 702.4 57.3 15.0 2.8 15.0 1.6E-2
Mean15 152.7 3815.8 81.0 62.7 0.5 2616.5 104.4 31.4 11.0 15.0 3.0E-2
SD16 194.3 4045.9 103.9 88.1 0.5 3527.7 113.2 44.2 14.9 1.2 3.3E-2
RPD17 (%) 127.3 106.0 128.3 140.4 96.8 134.8 108.5 140.7 135.0 8.3 112.9 
Notes: 
1. PDH: Previous dry hours: Time spanning between the current event and the last event that accumulated at least 
0.02 inches of rainfall. 
2. Traffic Count: The total number of vehicles passing the eastbound lane of I-10 during an event.  
3. Rainfall Duration: The time spanning between the start and stop of effective rainfall for each event.  
4. Runoff Duration: The time spanning between the start and stop of runoff for each event. 
5. Total Precipitation: The total amount of precipitation recorded on site for each event. 
6. Total Flow: The total amount of runoff generated from the experimental section of I-10 for each event. 
7. Qp: The measured peak flow of runoff for each event. 
8. tp: The time spanning between start of effective runoff and the peak flow for each event. 
9.  VPV: Vehicles per volume (vehicles/ L): Determined by dividing total traffic counts by total flows.  
10. n: Number of samples collected for each event. 
11. Pu: Stream Power  
12. Mass-limited, high runoff volume event. 
13. Flow-limited, low runoff volume event. 
14. Median: Median parameter of all 12 events. 
15. Mean: Arithmetic Mean of all 12 event parameters 
16. SD Standard Deviation of all 12 event parameters. 





 calculated over a 24-hour period.  Results from the study revealed that the average daily traffic 
count for the eastbound lane of I-10 is 70,433 vehicles per day as shown in Figure 3.2. 
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Time 0 = 12:00am
Total Traffic = 70,433 vehicles (24-hrs)
 
 
Figure 3. 2.  Traffic intensity for the eastbound lane of the I-10 Bridge traversing City Park 
Lake in Baton Rouge, La over a 24-hour period. Traffic counts incorporated the traffic 
flow of all three lanes. 
 
3.5.3 Sample Acquisition 
 Samples collected for the purpose of storm water quality characterization are taken at 
discrete time intervals throughout the duration of the entire event by a team of seasoned 
researchers.  By manually sampling the entire cross-sectional area of flow, we reduce the error 
associated with automatic samplers.  When using a mechanical device such as an automatic 
sampler, the samples are often unrepresentative of the entire flow because the intake tube is 
unable to entrain the larger bed-load solids.  In addition, automatic samplers are typically 
initiated by a certain volume of flow and tend to miss the initial runoff of an event.   
 Each discrete sample is collected in a 1-L wide-mouth polypropylene sampling vessel.  
Flow rates are measured by recording the time required to fill each 1-L vessel.  At amplified 
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flows (flows exceeding 200-mL/sec), flow rates are measured at the point of discharge into the 
2130-L settling basin using a 10-L vessel to reduce measuring error.  Sampling intervals are pre-
determined by knowledge of the weather patterns typical of the sampling area, the current 
season, and information compiled from local and national radar imagery systems.  Despite this 
knowledge, the probability of mobilizing for an event and the actual event occurring is 3:1.  For 
expected long-term events, samples are collected at two-minute increments.  Shorter events 
require a more frequent sampling interval of one minute.  Typically, twelve samples are taken at 
the predetermined intervals.  Sampling intervals are then increased to five or ten minutes 
depending on the duration of the event.  Acquisition of at least fifteen samples is desirable for 
proper characterization (McBean et al. 1997).      
3.5.4 Water Quality Analysis 
 Immediately following each event, samples are transported to the laboratory for water 
quality analysis within 1 hour. Alkalinity is measured by titration with 2N sulfuric acid to a pH 
of 4.5 (APHA 1998).  Conductivity and TDS were measured in duplicate using a YSI-85 Orion 
variable function conductivity meter.  A three point standard curve for TDS was developed for 
calibration prior to each event analysis.  Redox potential, pH, and temperature were measured in 
duplicate using an Orion 290A combination electrode.  Redox potential was calibrated using a 
one-point calibration curve developed from an ORP standard solution of +435 mV at 25°C.  pH 
was calibrated using a three-point calibration curve with reference units at a pH of 4, 7, and 10.  
Turbidity was measured in duplicate using a Hach 2100AN IS Turbidimeter.  A standard curve 
of 0.062, 15.1, 198 and 3202 NTUs was developed for calibration.    
 Total and dissolved chemical oxygen demand (COD) was acquired using Hach-prepared 
reagent digestion vials.  Phases of COD were separated by passing a portion of each sample 
 60
through a 0.45-µm membrane filter (Characklis 1997).  A colorimetric determination of COD 
concentration for each vial was achieved using a Hach DR/2010 Spectrophotometer.  Samples 
were analyzed in duplicate.  A standard curve with reference points of 0, 100, 200, 400, 600, and 
800-mg/L was employed for each new lot of digestion vials.  Total and volatile suspended solids 
concentrations were analyzed for each sample following the protocol developed by the USGS 
(Gray et al. 2000). Samples were analyzed in triplicate with a series of blanks run every 5 
samples.   
3.5.5 Determination of EMCs 
In order to compare constituent levels between storms, an event mean concentration 
(EMC) was calculated.  The EMC is a representative concentration of a single event for the 
various parameters of concern.  The analytical determination of the EMC relies on computing a 
weighted average of measured concentrations and parameters for the duration of the storm.  For 
every sample collected, a concentration ( nC ) and a flow rate ( nQ ) was measured.  The subscript 
n denotes the sample number.  Incremental volumes were determined by utilizing the measured 
flow rates in the following equations: 
inn tQQtV *)(2
1)( 1−−=         (3.2)  
1−−= nni ttt           (3.3)  
Assuming that a linear relationship exists between each measured points, an incremental mass 
was determined by the following equation: 
( ) )(*
2
1)( 1 tVCCtM nn −−=          (3.4) 
Total constituent mass for a specific event was established by summing the incremental masses 
over the duration of the event.  Similarly, the total volume of runoff created by the event was 
 61
calculated by summing the incremental volumes over the length of the storm. The actual EMC 












         (3.5)     
When the development of an EMC is not applicable, an event means value (EMV) will be 
determined.  Such scenarios include the determination of a representative pH, redox, fd,,  fp, 
temperature and any additional values not directly measured as a volumetric, numeric, or mass 
based concentration.  
3.5.6 Incremental Mass 
As previously stated, constituent concentrations and flow rates are collected at discrete 
time intervals throughout the duration of each event.  Sampling intervals were varied between 
events and in many cases, varied within events.  By assuming a linear relationship between 
measured points, intermediate concentrations and flow rates were interpolated on one-minute 
intervals. Incremental concentration and flow were used to calculate incremental mass and 








































)(          (3.7)  
In equations (3.9) and (3.10), )(tM is incremental mass for a discrete time interval, )(tV is 
incremental volume, Q is the average volumetric flow rate during the time increment t∆ , C  is 
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the pollutant concentration during the time increment t∆ , and n is the number of increments 
associated with a particular hydrologic event (Cristina and Sansalone 2002).  Incremental flow 
rates, concentrations, and masses were normalized to their maximum concentrations and plotted 
against normalized time for each event.  A plot of cumulative mass was also included to 
investigate the degree of constituent delivery as a function of normalized flow.  
3.5.7 Pearson’s Correlation Coefficient 
 To quantify the similarities between the trends of the pollutographs and hydrographs, 
Pearson’s correlation coefficient ( r ) was used.  Pearson’s ( r ) measures the degree to which two 
variables are linearly related.  A ( r ) value of 1 designates a perfect linear relationship and a ( r ) 
value of –1 is indicative of a perfect inverse linear relationship.  A correlation coefficient of 0 
indicates no linear relationship between the variables.  Pearson’s correlation coefficient was 
calculating by the following equation: 




























       (3.8)  
In equation (3.11), x  and y denote the two variables being compared and N is the population size.  
For this particular research, x will represent the normalized incremental volume and y represents 
the incremental normalized pollutant mass.  A Pearson’s ( r ) of 1 would signify a strong 
relationship between the pollutograph and the hydrograph throughout the hydrologic event.  
Events with ( r ) values approaching 1 are flow limited, exhibiting a pollutant delivery load 
proportional to the flow.   
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3.5.8 Defining Criteria 
Numerical results generated from the evaluation of Pearson’s correlation coefficient will be the 
primary factor in defining an event as either mass limited or flow limited.  Pearon’s coefficient in 
conjunction with the total flow volume, VPV ratio and stream power )( uP will be utilized in 
determining whether the pollutant delivery is mass-limited or flow-limited, exhibiting a 
proportional, disproportional, or continuously disproportionate delivery with respect to 
hydrology.  Because this definition incorporates several different factors, it is not appropriate to 
define a limiting numeric value for any criteria.  The stochastic nature of a rainfall-runoff event 
would make any such definition difficult.  However, we can utilize versions of this definition to 
model the pollutant delivery of past events and evaluate if a BMP designed to treat the first 
portion of an event is an appropriate treatment method, or if stakeholders should design BMPs 
with the intention of treating the entire event. 
3.6 RESULTS 
 Each of the 12 rainfall-runoff events analyzed at this site were defined as either mass-
limited or flow-limited based on the event-specific correlations between the hydrograph and 
respective pollutographs.    Event and site mean concentrations are provided for suspended solids 
concentrations (SSC), volatile suspended solids concentrations (VSSC), total dissolved solids 
(TDS), total chemical oxygen demand (CODtot), dissolved chemical oxygen demand CODdis, 
alkalinity, turbidity, pH, conductivity, redox, dissolved oxygen (DO), and temperature.  
Correlations between SSC and CODpar as well as TDS and CODdis are also discussed. 
3.6.1 Mass-Limited Events 
Mass-limited events often exhibited the classic first flush of concentration of mass, with 
pollutant loads rarely following the hydrograph profile.  Constituent deliveries are 
disproportionate early in the event.  Of the twelve events analyzed, half exhibited low Pearson’s 
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( r ) values (< 0.80) for correlations between the hydrographs and mass deliveries of SSC, TDS, 
CODpar, CODdis, and alkalinity, indicating low correlation.    
 The event occurring on 21 July 2001 exhibited mean ( r ) values of 0.68, 0.63, 0.93, 0.52 
and 0.65 for correlations of flow with SSC, TDS, alkalinity, CODpar, and CODdis, respectively.  
The average ( r ) value for all four parameters was 0.68, indicating relatively low correlation of 
the hydrograph and pollutographs.  The total volume of runoff was 8369-L which was the second 
highest volume producing storm analyzed while a vehicle per volume ratio (VPV) of 0.4-
vehicles/L was considered low for this site. The calculated stream power value of 8.3*10-2-W/m2 
was significantly higher site median value of 1.6*10-2 W/m2.  The combination of a low 
Pearson’s ( r ) value, a high runoff volume, high stream power and a low VPV ratio were used to 
define the event as a mass-limited, high flow volume event. 
 The remaining events defined as mass-limited occurred on 7 August 2001, 5 January 
2002, 9 March 2002, 13 May 2002 and 30 May 2002, exhibiting average Pearson’s correlation 
coefficients of 0.81, -0.001, 0.50, 0.67 and 0.73 between the normalized flow and constituent 
loads, respectively.  All mass-limited events had significant total flows when compared with the 
site average.  The total flow for each of the events was between 761 and 10618-L.  Calculated 
stream power values fell in the range of 1.7*10-2 and 8.3*10-2-W/m2.  When relating the total 
traffic flow to the total volume of runoff, all calculated VPV values were less than 2-vehicles/L.  
These results follow the defining trend for mass limited events, exhibiting low Pearson’s ( r ) 
values, high runoff volume, high stream power and low VPV values.  Tables presenting runoff 
volume, stream power and VPV are presented in Table 3.1.  Temporal comparisons of 
normalized incremental pollutant concentration, mass, cumulative mass and flow are presented 
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Figure 3.3. Response of transported suspended solids mass and concentration (SSC) to 
hydrologic loadings for mass-limited, high-volume events at the 544-m2 catchment in Baton 
Rouge, LA.  Correlations between transported incremental mass and flow volume are 
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Hydrograph TDS ConcentrationTDS MassCumulative TDS Mass  
 
Figure 3.4.  Response of transported TDS mass and concentration to hydrologic loadings 
for mass-limited, high-volume events at the 544-m2 catchment in Baton Rouge, LA.  
Correlations between transported incremental mass and flow volume are indicated by 
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Figure 3.5.  Response of transported CODpar mass and concentration to hydrologic 
loadings for mass-limited, high-volume events at the 544-m2 catchment in Baton Rouge, 
LA.  Correlations between transported incremental mass and flow volume are indicated by 
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Cumulative Dissolved COD Mass
 
Figure 3.6.  Response of transported CODdis mass and concentration to hydrologic loadings 
for mass-limited, high-volume events at the 544-m2 catchment in Baton Rouge, LA.  
Correlations between transported incremental mass and flow volume are indicated by 
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Figure 3.7.  Response of transported alkalinity mass and concentration to hydrologic 
loadings for mass-limited, high-volume events at the 544-m2 catchment in Baton Rouge, 
LA.  Correlations between transported incremental mass and flow volume are indicated by 






3.6.2 Flow-Limited Events 
 The remaining six events analyzed at the I-10 experimental sites exhibited flow-limited 
behavior.  The most pronounced of these was the 11 April 2002 event.  Comparisons between 
trends of the normalized pollutographs and hydrographs revealed Pearson’s correlation 
coefficients of 0.96, 0.98, 0.97, 0.98 and 0.98 for SSC, TDS, alkalinity, CODpar, and CODdis, 
respectively.  The total volume of runoff produced by this event was 53.6-L.  Stream power 
calculations revealed a value 1.5*10-2-W/m2 which was lower than the site median value.  
Comparisons between traffic flow and total runoff volume revealed a VPV value of 43.9-veh/L, 
the highest VPV measured over the 13-month experiment.  Information gained from this analysis 
was used in defining a flow-limited event as an event with a Pearson’s correlation coefficient 
close to 1, a low runoff volume, low stream power, and high VPV value.   
 The remaining five events exhibited substantial evidence to be defined as flow-limited 
events.  Resulting Pearson’s coefficients between event-specific hydrology and pollutant loading 
were averaged at 0.90, 0.91, 0.82, 0.81, and 0.93 for the events occurring on 31 May 2001, 27 
June 2001, 19 January 2002, 24 January 2002, and 16 June 2002, respectively.  Mean values 
were computed from the results of SSC, TDS, alkalinity, CODpar, and CODdis comparisons.  Total 
runoff volumes ranged from 51 to 644-L.  Calculated stream power values tended to be lower 
than those of the mass-limited events, ranging from 9.1*10-4 to 1.5*10-2-W/m2.  VPV values 
were significantly higher than VPV values exhibited in mass-limited events, ranging from 3.7 to 
as high as 43.9-veh/L.  Criteria generated from these results indicate that flow-limited events 
generally have high Pearson’s coefficients (approaching 1), low runoff volume, low stream 
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Figure 3.8.  Response of transported suspended solids mass and concentration (SSC) to 
hydrologic loadings for flow-limit, low-volume events at the 544-m2 catchment in Baton 
Rouge, LA.  Correlations between transported incremental mass and flow volume are 
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Figure 3.9.  Response of transported TDS mass and concentration to hydrologic loadings 
for flow-limited, low-volume events at the 544-m2 catchment in Baton Rouge, LA.  
Correlations between transported incremental mass and flow volume are indicated by 
































































































































































































Figure 3.10.  Response of transported CODpar mass and concentration to hydrologic 
loadings for flow-limited, low-volume events at the 544-m2 catchment in Baton Rouge, LA.  
Correlations between transported incremental mass and flow volume are indicated by 






































































































































































































Figure 3.11.  Response of transported CODdis mass and concentration to hydrologic 
loadings for flow-limited, low-volume events at the 544-m2 catchment in Baton Rouge, LA.  
Correlations between transported incremental mass and flow volume are indicated by 
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Figure 3.12.  Response of transported CODdis mass and concentration to hydrologic 
loadings for flow-limited, low-volume events at the 544-m2 catchment in Baton Rouge, LA.  
Correlations between transported incremental mass and flow volume are indicated by 







3.6.3 Mass Delivery 
Figures 3.3 through 3.12 were further examined to determine the percentage of 
constituent delivery as a function of flow volume.  When investigating the average constituent 
delivery inclusive of all aggregate parameters, approximately 80% of the total constituent load is 
transported in the initial 73% of the total flow.   Investigation of the mass-limited events revealed 
that on average, 80% of the constituent mass load was transported in the first 71% of the flow 
while flow-limited events transported the equivalent load in the initial 74% of the flow.  When 
examined on a parameter basis, it was concluded that the initial 62, 80, 67, 76 and 82% of the 
total flow transported 80% of the mass loads of SSC, TDS, CODpar, CODdis, and alkalinity, 
respectively.  On average, the mass-limited events exhibited pronounced and continuously 
disproportionate mass delivery while flow-limited events tended to follow more of a proportional 
delivery with respect to the hydrograph.   
3.6.4 Correlations of Solid Concentrations and COD 
Additional correlations were examined between the trends in temporal concentrations of 
SSC and CODpar as well as TDS and CODdis.  Graphical results are presented as inset graphs in 
Figures 3.3, 3.4, 3.8 and 3.9.  As with previous analysis, trends were quantified using Pearson’s 
correlation coefficients.  The designation of mass-limited or flow-limited did not appear to 
influence the relationship between any of the aggregate parameter concentrations.  In general, 
concentrations of SSC and CODpar were strongly correlated.  In 75% of the events analyzed, 
Pearson’s coefficients were in excess of 0.90 and in all but one event, correlating coefficients 
were at least 0.71.  Analysis of the trends between TDS and CODdis revealed that 67% of the 
events exhibited coefficients greater than 0.86, while only one event exhibited a Pearson’s ( r ) 
less than 0.70.  The significant relationship between solid concentrations and COD provide 
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insight into the source of oxygen demand of storm water runoff into the aqueous receiving 
environment.       
3.6.5 Aggregate Water Quality Analysis 
 One of the primary objectives of this research was to develop a database of temporal 
aggregate water quality concentrations and associated water quantity parameters.  Large-scale 
investigations have been carried out for various cities across the nation (Cole et al. 1984). 
However, methodologies utilized in these studies often required one composite sample, unable to 
provide a temporal assessment of runoff water quality.  For the Baton Rouge site, samples were 
collected at discrete time intervals throughout the duration of each of the twelve events.  Table 1 
presents pertinent event information, including total flow, stream power and VPV. Tables 3.2 
and 3.3 present EMC, SMC, site median concentration and standard deviations for each 
parameter analyzed during the twelve events.  
 In Tables 3.2 and 3.3, results are separated based on their respective mass-limited or 
flow-limited designation.  In general, mass-limited events exhibited lower EMCs than flow-
limited events.  However, total mass loads were significantly higher for mass-limited events.   
Event mean concentrations of SSC ranged from 102.3 to 526.4-mg/L with a site mean 
concentration of 275.5-mg/L and a median concentration of 271.1-mg/L. These concentrations 
are comparable to research by (Sansalone et al. 1998) for a site in Cincinnati, Ohio, and (Hewitt 
and Rashed 1992) for a site in Sydney, Australia.  An extensive database compiled by Strecker et 
al. (1992) calculated median TSS values of 142-mg/L.  Barrette et al. found two separate ranges 
of median TSS/SSC values bound between 45 and 798 mg/L for one study (Barrett et al. 1993) 
and 19 to 131 mg/L for a latter study (Barrette et al.  1995).  Site mean and median loadings for 
suspended solids at the Baton Rouge site were 485.9 and 213-g, respectively. 
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Table 3.2. Summary of SSC, VSSC, CODtot, alkalinity and turbidity results for 12 events 
analyzed for the I-10 experimental catchment site (544-m2 of pavement) over East 
Lakeshore Drive.  
 
Event Mean Concentrations/Values (EMC/EMV) Total Mass5 Rainfall 

















Alk.     
(g) 
Mass-limited, High Runoff Volume Events6 
21-Jul-01 111.6 27.9 74.5 9.6 95.5 934.2 23.4 623.7 80.3 
07-Aug-01 138.0 24.1 120.4 8.2 90.1 406.4 71.1 354.5 24.1 
05-Jan-02 102.3 24.7 106.7 22.7 126.1 1.1E+3 261.9 1.1E+3 241.3 
09-Mar-02 290.5 82.5 122.5 11.8 70.2 220.9 62.7 93.2 9.0 
13-May-02 526.4 178.5 579.5 44.5 340.3 1.0E+3 350.6 1.1E+3 87.4 
30-May-02 228.0 46.2 613.7 14.0 73.2 1.7E+3 338.6 4.5E+3 102.9 
Flow-limited, Low Runoff Volume Events7 
31-May-01 498.9 212.4 690.9 40.3 485.3 178.5 76.0 247.2 14.4 
27-Jun-01 318.2 100.2 485.8 29.6 350.0 205.0 64.5 312.9 19.1 
19-Jan-02 318.8 91.3 400.8 19.6 488.4 27.1 7.7 34.0 1.7 
24-Jan-02 341.8 92.9 427.3 48.3 348.8 43.8 11.9 54.7 6.2 
11-Apr-02 251.7 78.0 577.4 63.5 321.8 13.5 4.2 31.0 3.4 
16-Jun-02 179.2 95.6 965.2 61.7 241.4 9.1 4.8 48.9 3.1 
Site Statistics 
Median8 271.1 86.9 456.6 26.2 281.6 213.0 64.5 280.1 16.8 
Mean9 275.5 87.9 430.4 31.2 252.6 485.9 114.0 714.5 49.4 
SD10 137.9 58.4 279.2 20.0 157.7 554.1 135.0 1258.3 70.6 
RSD11 (%) 50.0 66.4 64.9 64.2 62.4 114.0 118.5 176.1 143.0 
Notes: 
1. SSC: Suspended solids concentration. 2. VSSC: Volatile suspended solids concentration. 
3. CODtot: Total chemical oxygen demand. 4. Alk.: Alkalinity expressed as mg/L CaCO3. 
5. Total Mass: Cumulative mass retain from entire event.  
6. Mass-limited, high runoff volume event. 
7. Flow-limited, low runoff volume event. 
8. Median: Median of all 12 event EMCs, EMVs, and mass. 
9. Mean: Arithmetic Mean of all 12 event EMCs, EMVs, and mass. 
10. SD: Standard Deviation of all 12 event EMCs, EMVs, and mass. 







Table 3.3. Summary of TDS, CODdis, D.O., pH, ORP, temperature and conductivity 
results for 12 events analyzed for the I-10 experimental catchment site (544-m2 of 
pavement) over East Lakeshore Drive. 
 
Event Mean Concentrations/Values (EMC/EMV) Total Mass6 Rainfall  












Cond.5    
(µS/cm) 
TDS    
(g) 
CODdis  
(g) D.O.   (g)
Mass-limited, High Runoff Volume Events7 
21-Jul-01 27.1 42.4 3.7 7.0 - 26.0 57.4 226.6 30.7 30.7 
07-Aug-01 18.8 49.3 6.9 7.1 282.7 27.4 40.1 55.5 20.3 20.3 
05-Jan-02 27.1 91.4 7.6 7.5 407.9 21.6 57.7 287.5 81.1 81.1 
09-Mar-02 31.2 91.0 7.1 6.9 445.1 23.5 66.0 23.8 5.4 5.4 
13-May-02 150.9 211.4 7.3 7.4 444.6 25.6 315.7 296.4 14.3 14.3 
30-May-02 39.9 246.3 6.5 6.8 440.1 22.0 83.9 293.0 47.8 47.8 
Flow-limited, Low Runoff Volume Events8 
31-May-01 168.8 206.6 4.0 7.3 316.0 26.4 355.4 60.4 1.4 1.4 
27-Jun-01 167.1 220.9 3.7 7.2 394.8 23.9 349.9 107.6 2.4 2.4 
19-Jan-02 132.2 128.1 6.6 7.2 406.4 20.1 277.8 11.2 0.6 0.6 
24-Jan-02 164.8 199.2 6.6 6.7 445.1 22.8 346.3 21.1 0.8 0.8 
11-Apr-02 301.1 378.1 7.4 7.4 424.1 23.4 627.9 16.1 0.4 0.4 
16-Jun-02 513.9 720.8 6.6 7.0 442.5 23.0 1.1E+3 26.0 0.3 0.3 
Site Statistics 
Median9 141.6 202.9 6.6 7.2 424.1 23.5 296.8 58.0 108.1 3.9 
Mean10 145.2 215.5 6.2 7.1 404.5 23.8 303.3 118.8 339.2 17.1 
SD11 144.5 185.7 1.5 0.3 55.5 2.2 298.7 120.2 537.4 25.1 
RSD12 (%) 99.5 86.2 23.9 3.5 13.7 9.1 98.5 101.2 158.4 146.7 
Notes: 
1. TDS: Total dissolved solids. 2. CODdis: Dissolved chemical oxygen demand. 
3. D.O.: Dissolved Oxygen. 4. ORP: Oxidation- reduction potential. 
5. Cond.: Conductivity. 6. Total Mass: Cumulative mass retain from entire event.
7. Mass- limited, high runoff volume event. 
8. Flow-limited, low runoff volume event. 
9. Median: Median of all 12 event EMCs, EMVs, and mass. 
10. Mean: Arithmetic Mean of all 12 event EMCs, EMVs, and mass. 
11. SD: Standard Deviation of all 12 event EMCs, EMVs, and mass. 









 EMCs measured at the Baton Rouge site for total dissolved solids ranged from 18.8 to 
513.9-mg/L with site mean and median concentrations of 145.2 and 141.6-mg/L, respectively 
(Table 3.3).  Mean and median mass loads for the twelve events were calculated at 58.0 and 
118.8-g.  Results from the TDS analysis of this study were comparable to various other studies of 
similar urban areas.  Research by (Cordery 1977) yielded TDS concentrations ranging from 26 to 
650-mg/L.  Water quality analysis of storm sewer outfalls located in north west London has 
revealed EMCs of 156-g/m3 for TDS (Ellis et al. 1987).  Wu et al. (1998) performed analyses on 
three highway runoff catchments in Charlotte, NC, two of which had average TDS values of 107 
and 70-mg/L. 
 Total COD and dissolved COD EMC values at the Baton Rouge site ranged from 74.5 to 
965.2-mg/L and 42.4 to 720.8-mg/L, respectively (Tables 3.2 and 3.3).  Median and mean values 
were calculated at 430.4 and 456.6-mg/L for total COD and 108.1 and 339.2 -mg/L for dissolved 
COD.  In general, COD values were significantly higher for the Baton Rouge site when 
compared with other research of urban runoff.  Wu et al. measured median CODtot values of 32 
and 48-mg/L for two catchments in Charlotte, NC.  Water quality analyses performed by Barrett 
et al. (1995) on a high traffic runoff catchment site in Austin, Texas, reveals median COD values 
of 130-mg/L.  Analyses performed by Xanthopoulos and Hahn on COD concentrations of 49-
mg/L (Xanthopoulos and Hahn 1993).  Mean and median mass loads at the Baton Rouge site 
were 339.2 and 108.1-g for total COD and 714.5 and 280.1-g for dissolved COD.  Results from 
all remaining analyses are presented in Table 3.2 and Table 3.3.     
3.7 CONCLUSIONS 
 Twelve rainfall/runoff events collected at the I-10 Baton Rouge catchment site were 
analyzed for normalized pollutant transport behavior.  Events designated as mass-limited 
exhibited a high runoff volume, high stream power, low VPV, and a low correlation between 
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aggregate mass pollutographs and event hydrographs with only one exception.   Mass-limited 
events transported aggregate loadings in an early and disproportionate manner, frequently 
exhibiting a classic concentration based first flush (CBFF).  Flow-limited events typically 
produce low runoff volumes and exhibit a low stream power, high VPV ratios and Pearson’s 
correlation coefficients approaching 1, indicating a mass loading proportional to event 
hydrology.   Of the events analyzed over the 13-month period, half were defined as flow-limited, 
indicating the frequency of occurrence of proportionate delivery. 
 Cumulative pollutant loads were weighted against respective cumulative runoff volumes 
to quantify pavement washoff on a percentile basis.  A mass removal of 80% was used as a 
standard for investigation.  Contrary to previous research, an average of 73% of the entire runoff 
was required to transport 80% of total aggregate pollutant load.  Results were not significantly 
different between mass-limited and flow-limited events.  Particulate associated parameters 
including COD and SSC exhibited slightly lower delivery.  Conclusion drawn from these 
observations should be utilized in evaluating BMP protocols.  Currently it is accepted to contain 
and treat the initial portion of an event, frequently exhibiting a CBFF.  However, this research 
indicates that total runoff control may be necessary for adequate treatment to comply with 
regulatory total maximum daily loads (TMDLs). 
 Dependence between SSC and CODpar was evident with Pearson’s correlations typically 
in excess of 0.71.  Correlations between TDS and CODdis were slightly less distinct, indicating 
that sources of CODdis other than TDS are present in the runoff.  Water quality analysis at the I-
10 experimental site yielded EMC, SMC and median values comparable to previous research on 
similar catchment areas (Sansalone et al. 1998).  The elevated concentrations of aggregate 
parameters, particularly SSC and COD, significantly exceeded allowable discharge limits.   
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Concentrations consistently surpassed those of wastewater influent treatment facilities.  This 
research indicated large pollutant mass loads, particularly for mass-limited events, exhibiting 
average SSC and CODtot loads of 0.5 and 0.75-kg per hydrologic event.   
 Given the stochastic nature of rainfall-runoff events and the processes that deposit 
pollutant residuals onto urban surfaces, it is difficult to define a single structural or non-structural 
BMP designed to treat a predetermined portion of the runoff.    
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3.9 NOTATION 
The following symbols are used in this chapter: 
A  = catchment area (L2) 
b   = pavement width (L) 
BMP  = best management practice 
ºC  = degrees Celsius 
 Ci  = incremental concentration (M/L3) 
 nC   = concentration at the n
th interval (M/L3) 
Cmax  = maximum concentration (M/L3) 
1C   = experimentally determined constant  
2C   = experimentally determined constant  
b
Cτ   = pavement friction coefficient 
CFF  = concentration first flush 
CSO  = combined sewer overflow 
CODdis  = dissolved chemical oxygen demand 
CODpar = particulate chemical oxygen demand 
CODtot  = total chemical oxygen demand 
DO  = dissolved oxygen 
EMC  = event mean concentration (M/L3) 
EMV  = event mean value (#/L3) 
 EC  = electrical conductivity (µS/L) 
 γ   = specific weight of water (M/L3) 
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IPRT  = initial pavement residence time (T) 
m   = pavement slope (L/L) 
)(tM   = incremental mass at a discrete time interval 
MFF  = mass first flush 
N   = population number 
NPDES = National Pollution Discharge Elimination System 
ORP  = oxidation reduction potential (+mV) 
Pu  = Stream power (W/L2) 
PCC  = Portland cement concrete 
q   = rainfall intensity (L/T) 
Q   = runoff flow rate (L3/T) 
Qp  = peak flow rate (L3/T) 
nQ   = flow rate of n
th sample (L3/T) 
)(tQ   = incremental average flow rate at a discrete time interval (L3/T) 
 ρ   = water density (M/L3) 
 r   = Pearson’s correlation coefficient  
Re   = Reynold’s number 
bRe   = critical Reynold’s number 
 S   = pavement slope (L/L) 
 SMC  = site mean concentration (M/L3) 
SSC  = suspended solids concentration (M/L3) 
SSO  = separate sewer overflow 
ti  = incremental time (T) 
tmax  = maximum time  
tn  = time at the nth interval (T) 
tp  = time to reach peak flow (T) 
tTot  = total time (T) 
TDS  = total dissolved solids (M/L3) 
TMDL  = total maximum daily loads (M) 
TSS  = total suspended solids (M/L3) 
)(tV   = incremental volume at a discrete time interval (L3) 
VPV  = vehicles per volume (veh/L3) 
 w   = length of pavement parallel to the flow (L) 
 x   = normalized incremental volume 







CHAPTER 4. TRANSPORT AND PARTITIONING OF STORM WATER METAL 
ELEMENTS AT THE UPPER END OF THE URBAN WATERSHED  
 
4.1 INTRODUCTION 
Processes of rainfall-runoff transportation and partitioning of elements and particulates 
result from the interaction of land use changes, anthropogenic activities, traffic, infrastructure 
abrasion and the local hydrologic cycle.  Physical properties (intensity, duration and frequency) 
as well as the chemical properties of site-specific rainfall govern physical and chemical 
interactions between the deposited constituents and the storm water runoff medium.  Stream 
power generated by rainfall-runoff processes mobilize metal elements that partition as either 
dissolved or particulate-bound species (Deletic and Maksimovic 1998).  Of particular concern 
are dissolved aqueous heavy metals that are potentially bioavailable.   This research will 
primarily focus on the loadings of Cd, Cu, Pb, and Zn; metals identified as priority pollutants by 
the USEPA (USEPA 1999).  Depending on the regulatory criteria and the water body 
designation, mass loads could be a more appropriate gauge of water quality impacts than 
concentrations (Barrett et al. 1998). 
A comprehensive study on the water quality of US waterways revealed that 80% were 
adversely impacted by non-point source pollution (Clarke et al. 1999). Metal concentrations 
found in urban runoff exhibited levels as high as 10 to 100 times the concentration of sanitary 
sewer outfalls (Cordery 1977; Wanielista et al. 1977). Exposure to these metals, even at small 
doses, can lead to acute and chronic toxicity in human recipients.  Cd, if ingested, accumulates in 
the liver, kidneys, and bloodstream and has been labeled as a probable carcinogen (Klaassen 
1996).  Exposure to Cu can cause hemolytic anemia as well as liver and kidney damage.  
Accumulation of Pb hinders neurological, physical, and reproductive development and has been 
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categorized as a probable carcinogen (Klaassen 1996).  Zn has been found to decrease high-
density lipoprotein cholesterol as well as upsets the body’s Cu balance (Klaassen 1996).   
Constituent delivery during rainfall-runoff event is driven by deposition rates from the 
various sources of metals in the urban environment.   Metal constituents most susceptible to 
removal with the initial volume of runoff are those that are rapidly soluble corrosion by-products 
(He et al. 2001). Primary sources of metals are automotive and infrastructure abraded material 
(Noll and Miller 1975).  Analyses of tire debris on urban paved surfaces revealed that tires can 
deposit 0.12-kg/km of highway surface for every 1000 automobiles per day (Muschack et al. 
1990).  This debris is primarily organic in nature and can exert a large COD in receiving waters.  
Studies by Sartor et al. (1974) on street sweeper debris indicated the recovery of 0.65, 0.20, and 
0.57-lb/curb mile of Zn, Cu, and Pb, respectively.  Zn, Pb and Cu in their oxide forms are used as 
additives in the manufacturing of tires.  Automotive sources of hydrocarbons in the urban 
continuum include brake fluids, anti-freezing agents, transmission fluid, greases, corrosion 
preventing agents and diesel oils.  These fluids also exert a COD on the receiving waters.  The 
older the fluid, the more likely it is to contain even higher levels of heavy metals.  Primary 
sources of Zn and Cd include corrosion of galvanized steel guardrails (Pagotto et al.  2001). 
Additional sources of Cu include brake pads and electrical components.  Pb and Cd are found in 
paints, plastics, batteries, and industrial aerosols.  Sources of these pollutants are significantly 
higher in areas prone to traffic accidents, especially during wet weather events.  Due to the fact 
that these metals are not biodegradable, they remain in the environment as a potential reservoir 
of chronic toxicity (Muschack et al. 1990).  Barrett et al. (1998) indicate in their research of 
highway runoff in Austin, Texas that automobiles act as continued sources of pollutants 
throughout an event, preventing complete metal washoff (Barrett et al 1998). 
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  Atmospheric sources of metals predominate from fuel combustion and automobile 
exhaust.  During rainfall-runoff events, entrained particulate-bound metals or abraded metal 
particles partition between the dissolved and particulate phases.  Studies by Beckwith et al. 
(1986) have found Pb and Zn concentrations in the excess of 119.4 and 186.6-mg/g of exhaust 
particulates, respectively and Cu concentrations as high as 14.5-mg/g of wheel hub particles 
(Ellis et al 1987).  With respect to wet atmospheric deposition, research on metal contributions 
from atmospheric rainfall by Drapper et al. revealed that in the few instances where Cu, Pb and 
Zn were detected in the rainfall, the concentrations were generally less than Australian and New 
Zealand Environmental Conservation Committee guidelines (Drapper et al. 2000). Rainwater 
analysis performed by Wanielista et al. on two sites in Orlando, Florida concluded that 
atmospheric rainfall was low in mineral content (although not quantified) and was generally 
acidic (Wanielista et al. 1977).  Comparisons where made by Stotz between the water quality 
from three roadway storm sewers located in Switzerland and FRG with that of the precipitation. 
Results revealed that 13% of Cd, 18% of Pb, 10 to 20% of Cu, and 19 to 33% of the Zn pollutant 
levels measured in the runoff were derived from precipitation (Stotz 1987). 
4.2 BACKGROUND 
 The mobilization of heavy metals is primarily dependant on the phase (dissolved or 
particulate) with which they are associated. Metals tend to exhibit phase-specific delivery 
behaviors in the runoff.  To examine the temporal transport of these metals, it is necessary to 
analyze the dissolved and particulate-bound phases separately.  As an operational definition, it 
has been conventionally accepted to define the dissolved phase as the portion of a sample that 
passes through a 0.45-µm membrane filter (Characklis and Wiesner 1997).  In areas with 
relatively acidic rainwater (pH less than 4.5) with little buffering capacity in the runoff, metals 
are readily dissociated from particulates or sediments and are dissolved and entrained in the 
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runoff to a higher degree (Morrison et al. 1989a; Morrison et al. 1990).  Under less acidic 
conditions, previously dissociated metals can precipitate out of solution or partition to the 
particulate phase due to the buffering capacity of the PCC pavement.  Type I Portland Cement is 
comprised of 64% Ca on a mass basis and can contribute alkalinity through the abrasion of 
pavement into fine, easily dissolved particulates.  Alkalinity, pH and particulate characteristics 
are the primary physiochemical parameters that dictate the mobilization of heavy metals. Results 
of speciation analyses indicate that Zn and Cd predominate in the ionic form while Pb and Cu 
tended to form bonds with organic and inorganic carbon constituents at the site.  Complexed 
species are less bioavailable to aquatic and human recipients.  
 Particulate-bound metals are those complexed with or adsorbed onto inorganic or organic 
particles greater than 0.45-µm.  Mobilization of particulate-bound metals is promoted by 
physical entrainment and transport in the runoff due to stream power and turbulence forces.  
Included in this phase is the bed load.  The bed load is the fraction of particles of sufficient size 
and density to hinder complete entrainment.  However, they can be washed off the pavement 
during high intensity flows.  This fraction is generally ignored in rainfall-runoff studies, yet can 
contain a high fraction of the total heavy metal balance (Sansalone et al. 1998).  Once in 
suspension, the entrained particulates are subjected to processes that can influence particle size.  
Collision and turbulent forces of the runoff could promote both particle growth and particle 
shearing for the smaller suspended particulate fraction.   
4.3 PREVIOUS WORK 
Previous studies have examined various aspects of heavy metal loadings for urban 
watersheds.  Temporal concentrations and their associated mass loads have been compared with 
event hydrographs to determine if a constituent-specific first flush phenomenon occurred for a 
particular event.  Research by Morrison et al. (1998a) has shown that a first flush of solids 
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concentration did occur on their studies of runoff discharge from a gullypot that drains 390-m2 of 
impervious surface in Goteborg, Sweden.  However, their study revealed that at low flows, 
dissolved metals complex with inorganic and organic constituents, reducing the overall dissolved 
fractions (fd).  Morrison et al. indicate that as the flow increases, the dissolved fraction of metals 
increases due to an “acid washing” effect of the roadway sediments, which sequentially causes a 
delayed first-flush of dissolved metals (Morrison et al. 1989b).  The particulate-bound metals 
tended to follow the hydrograph, mimicking the behavior of suspended solids.  Yet in an urban 
catchment drained by gullypots, the effects of physical and chemical mobilization kinetics are 
accentuated due to longer residence times.  Resulting aqueous phase metals are more 
bioavailable and tend to increase the general toxicity of the runoff (Morrison et al. 1989b). 
Studies performed by Hewitt and Rashed (1992) on runoff samples collected from the 
M6 motorway in northwest England indicate that 90%, 70%, and 56% of the total Pb, Cu, and 
Cd were found in the particulate phase.  When plotted against the hydrograph, concentrations of 
these metals tended to follow the profiles of the suspended solids concentrations.  In addition, 
their findings indicated that there was a first flush of dissolved metals, but the researchers point 
out that the physiochemical characteristics of the runoff and pavement play a dominant role and 
that these conditions are site specific.  It must be noted that the researchers collected the samples 
on 15-30 minute increments, inadequate for the proper definition of a pollutograph for an event 
of short duration.  Average dissolved concentrations of Pb, Cd and Cu were measured at 16.2, 
1.3, and 16.1-µg/L, respectively while particulate concentrations were measured at 165, 1.7, and 
46.9-µg/L, respectively (Hewitt and Rashed 1992). 
Marsalek et al. (1999) measured the toxicity of a runoff site in Ontario as a function of 
hydrology and concluded that there was a first flush of toxicity, largely due to a flush in metals.    
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The toxicity test included a Daphnia magna 48-hour acute test, MicrotoxTM 15-Min test, Sub-
mitochondrial particle bioassays, and the SOS Chromotest.  However, the acute toxicity and 
genotoxicity are a function of the source, season, hydrology, and drainage design (Marsalek et al. 
1999).  Research by Morrison et al. (1989b) has revealed that variations in influencing 
parameters, particularly hydrology, can cause both a first flush and delayed secondary peak 
loadings.  In the majority of the rainfall/runoff events analyzed by Sansalone and Buchberger 
(1997) phase-specific first flush behavior was observed for Cd and Cu at a site in Cincinnati, 
Ohio. 
4.4 OBJECTIVES 
The objectives of the research are four fold.  The first objective entails the compilation 
and summarization of the aqueous and particulate phases metal elements for an experimental 
catchment site located in Baton Rouge, Louisiana. Results from the metal analysis will be 
presented as total mass loads on an event basis.  For Cd, Cu, Pb and Zn, normalized metal 
concentrations, mass loadings, and cumulative mass loadings will be plotted against the 
respective normalized hydrographs.  The second objective will investigate the correlation 
between the hydrographs and mass-based pollutographs for each of the four targeted heavy 
metals to evaluate the appropriateness of the flow designation (mass vs. flow-limited).  Objective 
three will investigate the partitioning effects and dominate phases of Cd, Cu, Pb, and Zn for each 
hydrologic event. The final objective will determine if a linear relationship exists between the 






4.5 METHODOLOGY  
4.5.1 Experimental Site 
 Storm water runoff is collected at an experimental catchment site encompassing a section 
of the I-10 Bridge in Baton Rouge, Louisiana.   The site is adjacent to East Lakeshore Drive on 
the east embankment of the lake.  Runoff generated from a 544-m2 (5853-ft2) section of the 
eastbound lanes of I-10 is directed towards a 203.2-mm cast iron storm drain were it is diverted 
to an experimental collection system for eventual discharge into a 2130-L storage tank.   
Pavement runoff drains through the east-most expansion joint and is caught in a collection trough 
where it will combine with the bulk of the runoff from the storage drain.  Prior to discharge into 
the storage tank, the runoff is routed through a grit chamber for the removal of large debris.   
4.5.2 Sample Acquisition and Metal Analysis 
Discrete samples were collected at the grit chamber throughout the duration of the events.  
Manual sampling teams captured the entire cross-sectional area of flow. After collection, 
samples were immediately conveyed to a water quality analysis laboratory. Each sample 
collected was analyzed to obtain dissolved and particulate-bound metal concentrations.  Within 
the first hour from the time of sampling, samples were fractionated into their dissolved and 
particulate phases to minimize the kinetics of metal partitioning.  Fractionation was 
accomplished by passing 60-mL of sample through a 0.45-µm filter.  The filtrate was acidified to 
5% trace metal HNO3.  Particulate matter collected on the filter was acid digested with 3-mL 
HCl and 9-mL HNO3 following Standard Methods 3030D (APHA 1998). Samples were heated 
at 175oC for 2-hours.   Dissolved and particulate metal analyses were conducted with an 
inductive coupled plasma mass spectrometer (ICP-MS) (Elan 6000, Perkin-Elmer Science).  
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Samples were analyzed in duplicate.  A 5-point standard curve was run prior to sample analysis.  
Quality control, blanks, and mass balance checks were maintained throughout the cycle.    
 4.5.3 Atmospheric Rainfall  
Prior to each event, a set of three 304.8 x 457.2-mm Pyrex catchment units was placed 
approximately 100-yards from the experimental site for the collection of atmospheric rainfall.  A 
second assemblage was placed in a quiescent park-like setting approximately 3-km south of the 
experimental catchment site.  Rainfall catchment units were configured at two separate locations 
to reduce sampling, analytical and locality errors.  Preceding each rainfall event, each Pyrex unit 
was acid washed in 30% nitric acid and rinsed with deionized water to prevent sample 
contamination.   Direct rainfall characteristics will be used as a baseline to distinguish between 
atmospheric and roadway sources of contaminants.   Rainfall samples were analyzed for the 
same metal constituents as runoff samples. 
4.5.4 Partitioning  
In the urban environment, metals readily partition between the dissolved and particulate 
phases, driven by the physiochemical condition of the rainfall (pH, alkalinity, redox, and ionic 
strength), the pavement residence time, and rainfall intensity.  Mechanisms of partitioning 
include sorption onto organic and inorganic sites, ion exchange, and surface complexation 
(Schnoor et al. 1987) (Sansalone and Buchberger 1997).  The effects of partitioning are typically 





f =           (4.1) 
In this equation, disM is the dissolved metal mass and totM is the total metal mass.  Partitioning 
effects can also be normalized to an event specific parameter such as SSC.  The following 








d =           (4.2)  
In the previous equation dc  indicates the dissolved metal concentration, pc  indicates the 
particulate-bound concentration, and m is the suspended solids concentration (SSC).  The values 
of dK are typically expressed as (L/kg). 
 Once a system has reached equilibrium, the distribution coefficient is termed partitioning 
coefficient.  However, the dynamic nature of storm water runoff does not allow us to assume that 
partitioning has reached equilibrium.  Combinations of equation (4.1) and equation (4.2) define 







=          (4.3) 
The determination of partitioning coefficients is necessary in monitoring the behavior of metals 
in the urban environment as well as developing a BMP best suited for the management of site 
specific storm water runoff.   
4.5.5 Defining Criteria 
 Computed metal mass loads, concentrations, and runoff flow rates were normalized to 
their maximum values and plotted as a function of normalized time.  Included in these plots are 
the cumulative normalized metal masses.  Results are presented for both the dissolved and 
particulate phases of Cd, Cu, Pb and Zn.   Normalizing the mass loading and hydrograph 
permitted examination of trends in volume and metal delivery.  Quantification of the relationship 
between metal loading and hydrology was accomplished by calculating a Pearson’s correlation 
coefficient. Pearson’s ( r ) measures the degree to which two variables are linearly related.  A ( r ) 
value of 1 designates a perfect linear relationship and a ( r ) value of –1 is indicative of a perfect 
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inverse linear relationship.  A correlation coefficient of 0 indicates no linear relationship between 
the variables.  Pearson’s correlation coefficients were calculated by equation (3.11).  
 Each event has been defined as mass-limited or flow-limited based on the results from a 
compilation of calculated and measured parameters.  Primary defining factors include flow 
volume, peak flows, Pearson’s correlation coefficient and stream power.  Additional factors 
contributing to the degree and behavior of metal delivery include total runoff volume and vehicle 
per volume ratios (VPV).  VPV values provide some general insight into the vehicular sources of 
constituents during a storm.  In general, mass-limited events exhibit low Pearson’s correlation 
coefficients, high runoff volume, high stream power and low VPV ratios.  Flow-limited events 
exhibit high Pearson’s correlation coefficients, low runoff volume, low stream power and high 
VPV.  A single numeric value for each parameter that distinguishes between the mass-limited 
and flow-limited events is unattainable due to variable site, traffic and meteorological 
characteristics.  Alternatively, a categorization derived from a variety of parameters will provide 
more insight into the metal mass delivery of an event. 
4.6 RESULTS 
 This research examined the behavior of metal mass loading as a function of hydrology.  
Events were defined as either mass-limited, high runoff volume events or flow-limited, low 
volume events.  All pertinent hydrologic and traffic information are provided in Table 4.1.  
Correlations between normalized metal mass loading and normalized flow rates and the 
magnitude of VPV ratios were used to evaluate the appropriateness of the flow designation for 
the behavior of metal loadings.  Particulate-bound and aqueous phases of the metals were 
analyzed for the 12 events collected from the 544-m2 PCC I-10 experimental catchment site in 
Baton Rouge.  Correlations between dissolved and particulate phases of Cd and Zn were 
quantified to investigate their mutual occurrence in urban runoff since Cd is used in the Zn 
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galvanizing process.  Partitioning and distribution coefficients were calculated as a function of 
hydrology for each of the four targeted heavy metals; Cd, Cu, Pb and Zn.   
Table 4.1. Summary of hydrologic, traffic and sampling based indices for 12 events 
analyzed for the I-10 experimental catchment site (544-m2 of pavement) over East 
Lakeshore Drive. 
 
Hydrologic, Traffic, and Sampling Based Indices Rainfall    



























Mass-limited, High Runoff Volume Events12 
21-Jul-2001 198 2937.8 64 49 0.9 8368.8 300 17 0.4 15 8.3E-2
07-Aug-2001 18 1530.6 33 34 0.37 2944.7 300 5 0.5 16 8.3E-2
05-Jan-2002 68 16269.5 391 350 1.17 10618 60 166 1.5 18 1.7E-2
09-Mar-2002 172 1443.7 14 22 0.49 760.6 60 2 1.9 13 1.7E-2
13-May-2002 758 2456.6 30 33 0.31 1964 150 25 1.3 15 4.1E-2
30-May-2002 306 8951.8 136 137 1.63 7336.8 300 87 1.2 15 8.3E-2
Flow-limited, Low Runoff Volume Events13 
31-May-2001 50 3203.3 204 42 0.13 357.7 45.8 8 9.0 15 1.3E-2
27-Jun-2001 18 2404 38 27 0.18 644.1 54.5 17 3.7 15 1.5E-2
19-Jan-2002 5 2027.3 45 28 0.47 84.9 6.1 34 23.9 16 1.7E-3
24-Jan-2002 68 1543.5 14 16 0.11 128.1 14.5 13 12.0 14 4.0E-3
11-Apr-2002 68 2353 14 20 0.05 53.6 5.4 11 43.9 13 1.5E-3
16-Jun-2002 188 2105.8 34 27 0.04 50.7 3.3 8 41.5 15 9.1E-4
Site Statistics 
Median14 68.0 2378.5 36.0 30.5 0.3 702.4 57.3 15.0 2.8 15.0 1.6E-2
Mean15 152.7 3815.8 81.0 62.7 0.5 2616.5 104.4 31.4 11.0 15.0 3.0E-2
SD16 194.3 4045.9 103.9 88.1 0.5 3527.7 113.2 44.2 14.9 1.2 3.3E-2
RPD17 (%) 127.3 106.0 128.3 140.4 96.8 134.8 108.5 140.7 135.0 8.3 112.9 
Notes: 
1. PDH: Previous dry hours: Time spanning between the current event and the last event that accumulated at least 
0.02 inches of rainfall. 
2. Traffic Count: The total number of vehicles passing the eastbound lane of I-10 during an event.  
3. Rainfall Duration: The time spanning between the start and stop of effective rainfall for each event.  
4. Runoff Duration: The time spanning between the start and stop of runoff for each event. 
5. Total Precipitation: The total amount of precipitation recorded on site for each event. 
6. Total Flow: The total amount of runoff generated from the experimental section of I-10 for each event. 
7. Qp: The measured peak flow of runoff for each event. 
8. tp: The time spanning between start of effective runoff and the peak flow for each event. 
9.  VPV: Vehicles per volume (vehicles/ L): Determined by dividing total traffic counts by total flows.  
10. n: Number of samples collected for each event. 
11. Pu: Stream Power  
12. Mass-limited, high runoff volume event. 
13. Flow-limited, low runoff volume event. 
14. Median: Median parameter of all 12 events. 
15. Mean: Arithmetic Mean of all 12 event parameters 
16. SD Standard Deviation of all 12 event parameters. 
17. RSD (%): Relative Standard Deviation of all 12 event parameters- expressed as a percent. 
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4.6.1 Mass-Limited Events 
 Based on the Pearson’s correlation coefficients and VPV ratios, events are characterized 
as mass-limited or flow-limited.  Mass-limited events exhibited low Pearson’s coefficients, high 
runoff volumes, a high stream power and a low VPV.  When examining the event occurring on 5 
January 2002, the storm appears to exhibit characteristics previously defined as mass-limited.  
Dissolved concentrations of Cd, Cu, Pb and Zn exhibited Pearson’s coefficients of 0.27, 0.67, 
0.61, and 0.53, respectively.  Pearson’s coefficients for particulate-bound concentrations of the 
target metals were calculated at –0.04, 0.47, 0.63 and 0.46, respectively.  These are low 
Pearson’s ( r ) values, confirming that the designation for this event is appropriate.  In addition, 
the VPV ratio calculated for the storm was lower than the site median value, while total runoff 
volumes and stream power values were higher than site median values.   
 The remaining events previously defined as mass-limited include the 21 July 2001, 7 Aug 
2001, 5 January 2002, 9 March 2002, 13 May 2002, and 30 May 2002 events. When averaging 
the individual Pearson’s ( r ) values relating the hydrology with dissolved and particulate bound 
phases Cd, Cu, Pb, and Zn, the remaining storms all exhibited values less than 0.78 with the 
exception of the event occurring on 7 August 2002 that had a value of 0.90.    Calculated VPV 
ratios were all lower than the site median value while stream power values were higher than the 
site median value.  However, when the correlations are analyzed on a phase basis, the 
designations do not define an event as accurately.  Problems arise with the definitions of the 9 
March 2002 event and the 13 May 2002 event that have relatively high particulate bound 
correlation coefficients averaged at 0.84 and 0.94, respectively.  Contrarily, the 30 May 2002 
event exhibited an average dissolve correlation of 0.95.  Graphical presentations of these results, 
































































































































r  = 0.14
n = 15
r  = -0.26
n = 16 Cd Zn 
r  = 0.79
n = 13
r  = 0.76
n = 18
r  = 0.95
n = 15
r  = 0.67
n = 15
r     = 0.20
















r     = 0.94
















r     = 0.27
















r     = 0.58
















r     = 0.70
















r     = 0.99

















Figure 4.1.  Response of transported dissolved Cd mass and concentration to hydrologic 
event loading.  The events illustrated are mass-limited, high runoff events for the I-10 
Baton Rouge, LA experimental catchment site.  Inset graphs relate temporal 
concentrations of dissolved Cd and Zn. 
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Figure 4.2.  Response of transported dissolved Cu mass and concentration to hydrologic 
event loading.  The events illustrated are mass-limited, high runoff events for the I-10 
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Figure 4.3.  Response of transported dissolved Pb mass and concentration to hydrologic 
event loading.  The events illustrated are mass-limited, high runoff events for the I-10 
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Figure 4.4.  Response of transported dissolved Zn mass and concentration to hydrologic 
event loading.  The events illustrated are mass-limited, high runoff events for the I-10 









































































































































r  = 0.76
n = 15




r  = 0.73
n = 18
r  = 0.77
n = 13
r  = 0.89
n = 15
r  = 0.71
n = 15
r     = 0.45
















r     = -0.04
















r     = 0.95
















r     = 0.40
















r     = 0.88
















r     = 0.95


















Figure 4.5.  Response of transported particulate-bound Cd mass and concentration to 
hydrologic event loading.  The events illustrated are mass-limited, high runoff events for 
the I-10 Baton Rouge, LA experimental catchment site.  Inset graphs relate temporal 
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Figure 4.6.  Response of transported particulate-bound Cu mass and concentration to 
hydrologic event loading.  The events illustrated are mass-limited, high runoff events for 
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Figure 4.7.  Response of transported particulate-bound Pb mass and concentration to 
hydrologic event loading.  The events illustrated are mass-limited, high runoff events for 



























































Cumulative Particulate Zn Mass
Mmax 






























































































































Figure 4.8.  Response of transported particulate-bound Zn mass and concentration to 
hydrologic event loading.  The events illustrated are mass-limited, high runoff events for 






4.6.2 Flow-Limited Events 
 Events designated as flow-limited were assessed for the behavior of the metal 
pollutographs.  Flow-limited events typically exhibit low flow volumes, low stream powers, high 
VPV ratios and Pearson’s correlation coefficients approaching 1.0.   The event occurring on 31 
May 2001 exhibited distinctive flow-limited behavior.  Pearson’s coefficients relating the 
normalized hydrology to the normalized dissolved metal pollutographs were calculated at 0.96, 
0.99, 0.98, and 0.72 for Cd, Zn, Cu, and Pb, respectively.  Particulate-bound coefficients of the 
four-targeted metals were 0.99, 0.93, 0.97, and 0.92, respectively.  The resulting high Pearson’s 
coefficient values indicate that the 31 May 2001 event is flow-limited for dissolved and 
particulate-bound phases of the four targeted heavy metals. 
 The remaining five events, occurring on 27 June 2001, 19 January 2002, 24 January 
2002, 11 April 2002 and 16 June 2002, were defined as flow-limited.  Average Pearson’s 
coefficients relating the flow rates and metal mass loading rates all exceeded a value of 0.89 with 
the exception of the event occurring on 24 January 2002 which exhibited an average value of 
0.70.  Separation of the metal mass loading rates into dissolved and particulate-bound phases 
maintained average Pearson’s correlation coefficients in excess of 0.83, excluding the previously 
defined exception.  The event occurring on 24 January 2002 exhibited an average coefficient of 
0.85 for the particulate-bound metals, well within the acceptable range of flow-limited criteria.  
The flow-limited graphs presenting normalized incremental metal concentration, mass, flow rate 
and cumulative mass are presented in Figures 4.9 through 4.16.           
4.6.3 Behavior of Metal Mass Loading 
 Mass loadings for each of the four-targeted metals were investigated as a function of 
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Figure 4.9.  Response of transported dissolved Cd mass and concentration to hydrologic 
event loading.  The events illustrated are flow-limited, low runoff events for the I-10 Baton 
Rouge, LA experimental catchment site.  Inset graphs relate temporal concentrations of 


































































































































































































Figure 4.10.  Response of transported dissolved Cu mass and concentration to hydrologic 
event loading.  The events illustrated are flow-limited, low runoff events for the I-10 Baton 
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Figure 4.11.  Response of transported dissolved Pb mass and concentration to hydrologic 
event loading.  The events illustrated are flow-limited, low runoff events for the I-10 Baton 
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Figure 4.12.  Response of transported dissolved Zn mass and concentration to hydrologic 
event loading.  The events illustrated are flow-limited, low runoff events for the I-10 Baton 
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Figure 4.13.  Response of transported particulate-bound Cd mass and concentration to 
hydrologic event loading.  The events illustrated are flow-limited, low runoff events for the 
I-10 Baton Rouge, LA experimental catchment site. Inset graphs relate temporal 
































































































































































































Figure 4.14.  Response of transported particulate-bound Cu mass and concentration to 
hydrologic event loading.  The events illustrated are flow-limited, low runoff events for the 
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Figure 4.15.  Response of transported particulate-bound Pb mass and concentration to 
hydrologic event loading.  The events illustrated are flow-limited, low runoff events for the 
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Figure 4.16.  Response of transported particulate-bound Zn mass and concentration to 
hydrologic event loading.  The events illustrated are flow-limited, low runoff events for the 








practices (BMPs).  In general, mass-limited events exhibited a continuous disproportionate 
delivery, transporting 80% of the total metal mass in 79.2% of the flow.  Flow-limited events, 
although exhibiting a proportionate delivery, duplicated the behavior of the mass-limited event 
by transporting 80% of the total metal mass in 77.3% of the flow.  Flows required for the 
removal of 80% of dissolved metal mass were commensurable to particulate metal removals of 
the same magnitude.   A mean value derived from the compilation of all metals transported, both 
particulate-bound and aqueous, revealed that 80% of the total metal load was transported in the 
initial 78.2% of the flow volume. Statistical analysis yielded a standard deviation of 9.5 between 
the metal removals of all storm events on a percentile basis, indicative of a tight trend in mass 
delivery behavior for the Baton Rouge site.      
4.6.4 Cd- Zn Correlations 
 Zn and Cd are used collectively in the galvanizing process.  If corrosion of galvanized 
guardrails and automobile parts were the dominant source of the two metals, one would expect 
high correlations between the two concentrations.  Previous research revealed that the speciation 
of aqueous Zn and Cd was similar, indicating comparable washoff trends in the urban environs.  
To investigate this hypothesis, temporal concentrations of dissolved and total Cd and Zn were 
correlated using a Pearson’s ( r ) coefficient.  Results are presented as inset graphs in Figures 4.1, 
4.5, 4.9 and 4.13.  Mass-limited or flow-limited behavior did not seem to influence the 
associations between these metals.  Examination of the correlation between dissolved Zn and Cd 
concentrations revealed no distinct relationship between the occurrences of the two heavy 
metals.  Coefficients ranging from as low as -0.26 for the event occurring on 7 August 2001 to as 
high as 0.95 for the event occurring on 30 May 2002 were observed.  This lack of a distinct 
relationship was mimicked when investigating the correlations between total concentrations of 
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Cd and Zn.  Pearson’s coefficients were bound by values of –0.04 and 0.94, evenly distributed 
throughout this range.  Results from this analysis indicate that additional sources of Zn and Cd 
are significant in the overall metal balance. 
4.6.5 Partitioning 
 Temporal partitioning kinetics was investigated to identify the dominant phases of Cd, 
Cu, Pb and Zn.  Dissolved fraction values (fd) were calculated in accordance with equation (4.1) 
given in the methodology section.  In general, the four metals predominated in the particulate 
phase, contrary to previous findings for Cd and Zn transported on asphalt pavement (Sansalone 
and Buchberger 1997).  Average fd values for the site were calculated at 0.42, 0.30, 0.42, and 
0.20 for Cu, Zn, Cd and Pb, respectively.   However, Cu and Zn concentrations were primarily 
dissolved for the 31 May 2001 event.  Additional exceptions included the events occurring on 21 
June 2001 and 30 May 2002 that exhibited fd values greater than 0.5 for Cu and Cd.  Separation 
of the events into their respective mass-limited and flow-limited designations revealed that mass-
limited events exhibited slightly higher fd values for Cd and Pb while flow limited events tended 
to have larger fd values for Cu and Zn.  Mild correlations were observed between the event 
hydrographs occurring on 21 July 2001, 5 January 2002, and 30 May 2002 and their respective fd 
values for Cd. These three events exhibited the largest flow volumes of all events analyzed at the 
Baton Rouge site.  EMVs and SMVs of the fd values calculated for all 12 metals are presented in 
Table 4.2. 
4.6.6 Distribution Coefficients 
 Dissolved fraction values (fd) were combined with respective SSC values for each of the 
12 events in order to derive a relative distribution coefficient for Cd, Cu, Pb and Zn.  Distribution 
coefficients (Kd) were calculated using equation (4.2).  Temporal distributions for each of the  
 118
Table 4.2. Summary of dissolved metal fractions (fd) from 12 events analyzed for the I-10 
experimental catchment site (544-m2 of pavement) over East Lakeshore Drive. 
 
Dissolved Metal Fraction (fd)1 Rainfall 
Runoff 
Event Al Cr  Mn  Fe  Ni  Cu  Zn  As  Cd  Pb  Mg  Ca  
Mass-limited, High Runoff Volume Events2 
21-Jul-01 0.06 0.11 0.41 0.07 0.30 0.57 0.28 0.12 0.79 0.34 0.34 0.74 
07-Aug-01 0.10 0.05 0.21 0.17 0.77 0.43 0.23 0.13 0.43 0.15 0.24 0.54 
05-Jan-02 0.02 0.01 0.12 0.03 0.01 0.31 0.11 0.23 0.59 0.17 0.24 0.62 
09-Mar-02 0.02 0.02 0.19 0.03 0.12 0.23 0.09 0.12 0.15 0.05 0.21 0.52 
13-May-02 0.02 0.09 0.58 0.04 0.50 0.60 0.38 0.32 0.51 0.13 0.50 0.74 
30-May-02 0.05 0.10 0.24 0.03 0.36 0.36 0.16 0.11 0.33 0.04 0.40 0.69 
Flow-limited, Low Runoff Volume Events3 
31-May-01 0.06 0.06 0.52 0.11 0.49 0.59 0.55 0.11 0.25 0.14 0.67 0.88 
27-Jun-01 0.04 0.74 0.57 0.15 0.93 0.66 0.50 0.21 0.44 0.24 0.59 0.87 
19-Jan-02 0.00 0.01 0.03 0.00 0.17 0.14 0.04 0.07 0.17 0.04 0.34 0.73 
24-Jan-02 0.01 0.00 0.18 0.01 0.19 0.33 0.15 0.30 0.48 0.08 0.41 0.74 
11-Apr-02 0.05 0.08 0.47 0.09 0.36 0.44 0.19 0.23 0.53 0.20 0.69 0.86 
16-Jun-02 0.05 NA 0.85 0.04 0.63 0.66 0.59 0.41 0.47 0.32 0.82 0.82 
Site Statistics 
Median4 0.04 0.1 0.3 0.0 0.4 0.4 0.2 0.2 0.5 0.1 0.4 0.7 
Mean5 0.04 0.1 0.4 0.1 0.4 0.4 0.3 0.2 0.4 0.2 0.5 0.7 
S.D.6 0.03 0.2 0.2 0.1 0.3 0.2 0.2 0.1 0.2 0.1 0.2 0.1 
RPD (%)7 69.2 182.6 65.9 85.1 68.2 39.2 69.2 53.1 42.5 64.3 43.9 16.6 
Notes: 
1. Dissolved metal fraction (fd) = Dissolved metal mass / Total metal mass. 
2. Mass-limited, high runoff volume event. 
3. Flow-limited, low runoff volume event. 
4. Median: Median of all 12 event EMVs. 
5. Mean: Arithmetic Mean of all 12 event EMVs. 
6. SD: Standard Deviation of all 12 event EMVs. 











four-targeted heavy metals are present in Figures 17 and 18.  Examination of the results revealed 
no significant difference in Kd behavior between mass-limited and flow-limited events.   All 
calculated distribution coefficients were bound by values of 1e+2 and 1e+6-L/kg.   Of the metals 
investigated, Pb tended to have the highest Kd values, indicating a greater tendency to partition to 
the particulate phase (Schnoor et al. 1987).  Cu generally exhibited the lowest Kd values, 
demonstrating that it is the most likely to remain in the dissolved phase as equilibrium 
approaches. The results are presented in Figure 4.17 and 4.18.   
4.6.7 Metal-based Mass 
 Samples collected were analyzed for dissolved and particulate-bound metal content.  
EMCs for dissolved and particulate-bound metals are presented in Tables 4.3 and 4.4.  Total 
metal loadings are presented in Tables 4.5 and 4.6 for dissolved and particulate-bound metal  
mass, respectively. Of the twelve metals analyzed, only Cd, Cu, Pb and Zn will be discussed in 
detail.   
 EMCs for the aqueous phases of the targeted metals ranged from 11.5 to 206.3-µg/L for 
Cu, 15.9 to 985.6-µg/L for Zn, 0.3 to 31.6-µg/L for Cd and 1.5 to 58.0-µg/L for Pb.  
Compilations of these results yielded site mean concentrations (SMCs) and median 
concentrations comparable to research by (Ellis et al. 1987).  Dissolved metal mass loadings 
produced by the storms ranged from 1.0 to 159.6-mg for Cu, 2.1 to 539.8-mg for Zn, 0.1 to 27.1-
mg for Cd and 0.2 to 52.6-mg for Pb.  Mean and median values were observed at 55.8 and 24.4-g 
for Cu, 175.7 and 107.4-g for Zn, 5.3 and 1.7-g for Cd and 13.0 and 5.0-g for Pb.  When 
examined on a delivery basis, EMCs were significantly higher for the flow-limited events while 









































Figure 4.17.  Response of distribution coefficients for Cd, Cu, Pb and Zn to hydrologic 
event loading.  The events illustrated are mass-limited, high runoff events for the I-10 



















































Figure 4.18.  Response of distribution coefficients for Cd, Cu, Pb and Zn to hydrologic 
event loading.  The events illustrated are flow-limited, low runoff events for the I-10 Baton 








Table 4.3. Summary of dissolved metal concentrations for 12 events analyzed for the I-10 
experimental catchment site (544-m2 of pavement) over East Lakeshore Drive. 
 
Event Mean Concentration (EMC): Dissolved Metals1 [µg/L] Rainfall 
Runoff 
Event Al Cr  Mn  Fe  Ni  Cu  Zn  As  Cd  Pb  Mg  Ca  
Mass-limited, High Runoff Volume Events2 
21-Jul-01 145.3 4.6 32.4 153.0 10.3 19.1 51.9 1.3 1.5 6.3 1.2E+3 2.0E+4
07-Aug-01 128.5 4.8 16.4 424.5 371.4 16.9 61.3 1.2 0.3 2.8 779.9 1.3E+4
05-Jan-02 26.4 0.6 6.4 78.4 1.1 10.6 15.9 0.3 2.6 3.9 527.6 1.0E+4
09-Mar-02 257.2 3.0 29.1 229.1 15.8 24.0 69.5 1.6 6.7 6.6 1.2E+3 3.1E+4
13-May-02 112.1 8.1 175.3 129.6 57.9 68.9 274.8 3.0 2.7 10.1 1.4E+3 2.5E+4
30-May-02 84.2 6.1 24.4 36.6 20.7 12.1 44.1 1.0 0.4 1.5 420.7 8.0E+3
Flow-limited, Low Runoff Volume Events3 
31-May-01 206.9 2.8 72.4 315.3 35.6 42.6 300.2 3.4 3.2 4.0 5.5E+3 9.7E+4
27-Jun-01 111.0 39.4 86.1 367.6 39.8 37.8 165.4 3.4 1.1 2.2 5.2E+3 1.0E+5
19-Jan-02 18.5 0.3 5.9 57.1 3.4 11.5 24.3 0.8 1.6 2.4 3.1E+3 5.2E+4
24-Jan-02 18.5 <IDL4 12.7 22.6 1.4 13.7 41.1 1.4 3.1 1.8 1.8E+3 7.0E+4
11-Apr-02 1.6E+3 15.0 267.6 1.7E+3 69.3 123.6 193.6 4.8 31.6 32.0 1.4E+4 3.4E+5
16-Jun-02 437.6 <IDL 741.8 310 84.3 206.3 985.6 179.1 25.7 58 7.6E+3 1.2E+5
Site Statistics 
Median5 120.3 4.6 30.8 191.1 28.2 21.6 65.4 1.5 2.7 4.0 1.6E+3 4.2E+4
Mean6 262.2 7.7 122.5 318.7 59.3 48.9 185.6 16.8 6.7 11.0 3.6E+3 7.4E+4
SD7 437.6 11.4 210.6 455.9 102.1 59.5 270.4 51.1 10.5 17.0 4.0E+3 9.3E+4
RPD (%)8 166.9 147.5 171.9 143.1 172.4 121.6 145.6 304.8 156.0 155.2 112.9 124.7 
Notes: 
1. Samples were fractionated into their dissolved phase by filtering 50-mL through a 0.45-µm membrane filter.  
Filtrate was analyzed for metal content. 
2. Mass-limited, high runoff volume event. 
3. Flow-limited, low runoff volume event. 
4. <IDL: Value was less than the instrument detection limit. 
5. Median: Median of all 12 event EMCs. 
6. Mean: Arithmetic Mean of all 12 event EMCs. 
7. SD: Standard Deviation of all 12 event EMCs. 










Table 4.4. Summary of particulate-bound metal concentrations for 12 events analyzed for 
the I-10 experimental catchment site (544-m2 of pavement) over East Lakeshore Drive. 
 
Event Mean Concentration (EMC):  Particulate Metals1 [µg/L] Rainfall 
Runoff 
Event Al Cr  Mn  Fe  Ni  Cu  Zn  As  Cd  Pb  Mg  Ca  
Mass-limited, High Runoff Volume Events2 
21-Jul-01 2.1E+3 36.3 45.8 1.9E+3 24.0 14.5 136.6 9.8 0.4 12.0 2.3E+3 6.9E+3
07-Aug-01 1.2E+3 85.4 60.2 2.1E+3 113.4 22.0 203.6 8.1 0.4 16.1 2.5E+3 1.1E+4
05-Jan-02 1.6E+3 109.1 45.9 2.5E+3 156.6 23.9 134.1 1.0 1.8 18.7 1.6E+3 6.2E+3
09-Mar-02 1.2E+4 154.7 122.7 6.9E+3 115.4 81.5 678.8 11.6 38.0 119.4 4.3E+3 2.9E+4
13-May-02 5.2E+3 77.9 126.4 3.0E+3 59.0 45.2 453.9 6.4 2.6 68.3 1.4E+3 8.8E+3
30-May-02 1.6E+3 55.7 75.6 1.1E+3 37.4 21.4 227.6 8.4 0.8 34.2 619.0 3.5E+03
Flow-limited, Low Runoff Volume Events3 
31-May-01 42.6 66.1 2.6E+3 37.5 29.7 246.9 27.6 9.4 23.9 2.7E+3 1.3E+4 3.4E+3
27-Jun-01 13.7 65.5 2.1E+3 2.8 19.2 166.9 12.9 1.4 6.8 3.5E+3 1.6E+4 3.0E+3
19-Jan-02 2.6E+4 47.0 178.2 1.2E+4 17.0 73.3 634.5 10.6 8.0 63.2 5.9E+3 1.9E+4
24-Jan-02 2.4E+3 19.7 58.6 2.8E+3 5.9 27.7 228.5 3.2 3.4 21.3 2.6E+3 2.5E+4
11-Apr-02 3.1E+4 166.3 296.9 1.7E+4 121.7 159.6 815.7 16.5 27.6 130.2 6.2E+3 5.3E+4
16-Jun-02 8.5E+3 <IDL4 136 7.1E+3 48.8 105.5 688.5 261.8 28.5 125 1.7E+3 2.8E+4
Site Statistics 
Median5 2.3E+3 66.1 124.6 2.7E+3 43.1 59.3 228.1 8.9 5.1 65.8 2.6E+3 9.9E+3
Mean6 7.6E+3 80.3 487.2 4.7E+3 62.3 82.4 353.5 29.0 11.9 567.4 4.8E+3 1.6E+4
S.D.7 1.0E+4 46.4 879.5 5.2E+3 50.7 74.2 284.8 73.4 13.6 1.2E+3 4.9E+3 1.5E+4
RPD (%)8 136.5 57.8 180.5 110.7 81.3 90.1 80.6 253.1 114.8 210.8 100.6 92.1 
Notes: 
1. Samples were fractionated into their particulate phase by filtering 50-mL through a 0.45-µm membrane filter.   
Solids remaining on the filter were acid-digested and analyzed for metal content. 
2. Mass-limited, high runoff volume event. 
3. Flow-limited, low runoff volume event. 
4. <IDL: Value was less than the instrument detection limit. 
5. Median: Median of all 12 event EMCs. 
6. Mean: Arithmetic Mean of all 12 event EMCs. 
7. SD: Standard Deviation of all 12 event EMCs. 










Table 4.5. Summary of dissolved metal mass for 12 events analyzed for the I-10 
experimental catchment site (544-m2 of pavement) over East Lakeshore Drive. 
 
Event Mass: Dissolved Metals1 (mg) Rainfall 
Runoff 
Event Al Cr  Mn  Fe  Ni  Cu  Zn  As  Cd  Pb  Mg  Ca  
Mass-limited, High Runoff Volume Events2 
21-Jul-01 1.2E+3 38.2 271.1 1.3E+3 86.1 159.6 434.4 11.2 13.0 52.6 9.9E+3 1.6E+5 
07-Aug-01 378.4 14.2 48.4 1.3E+3 1.1E+3 49.7 180.5 3.6 0.9 8.2 2.3E+3 3.8E+4 
05-Jan-02 279.9 6.6 68.2 832.8 11.9 113.0 169.1 3.2 27.1 41.3 5.6E+3 1.1E+5 
09-Mar-02 195.6 2.3 22.2 174.2 12.0 18.3 52.9 1.2 5.1 5.0 881.3 2.3E+4 
13-May-02 220.1 15.8 344.3 254.5 113.6 135.2 539.8 5.9 5.2 19.8 3.0E+3 5.1E+4 
30-May-02 618.0 45.0 178.8 268.7 151.5 88.5 323.9 7.6 2.6 10.8 3.1E+3 5.9E+4 
Flow-limited, Low Runoff Volume Events3 
31-May-01 74.0 1.0 25.9 112.8 12.7 15.2 107.4 1.2 1.1 1.4 2.0E+3 3.5E+4 
27-Jun-01 71.5 25.4 55.4 236.8 25.6 24.4 106.5 2.2 0.7 1.4 3.3E+3 6.7E+4 
19-Jan-02 1.6 0.0 0.5 4.9 0.3 1.0 2.1 0.1 0.1 0.2 262.2 4.4E+3 
24-Jan-02 2.4 0.0 1.6 2.9 0.2 1.8 5.3 0.2 0.4 0.2 234.3 9.0E+3 
11-Apr-02 86.2 0.8 14.3 91.7 3.7 6.6 10.4 0.3 1.7 1.7 745.3 1.8E+4 
16-Jun-02 22.2 0.0 37.6 15.7 4.3 10.5 49.9 9.1 1.3 2.9 386.3 6.4E+3 
Site Statistics 
Median4 140.9 4.5 43.0 205.5 12.4 21.4 107.0 2.7 1.5 4.0 2.2E+3 3.7E+4 
Mean5 262.5 12.4 89.0 382.9 126.8 52.0 165.2 3.8 4.9 12.1 2.6E+3 4.8E+4 
S.D.6 346.7 15.9 113.5 482.3 310.6 57.0 177.6 3.8 7.9 17.4 2.8E+3 4.7E+4 
RPD (%)7 132.1 127.6 127.5 126.0 244.9 109.6 107.5 99.0 159.2 143.4 105.8 96.2 
Notes: 
1. Samples were fractionated into their dissolved phase by filtering 50-mL through a 0.45-µm membrane filter.  
Filtrate was analyzed for metal content. 
2. Mass-limited, high runoff volume event. 
3. Flow-limited, low runoff volume event. 
4. Median: Median of all 12 event mass. 
5. Mean: Arithmetic Mean of all 12 event mass. 
6. SD: Standard Deviation of all 12 event mass. 

















Table 4.6. Summary of particulate-bound metal mass for 12 events analyzed for the I-10 
experimental catchment site (544-m2 of pavement) over East Lakeshore Drive. 
 
Event Particulate-Bound Metal Mass1 (mg) Rainfall 
Runoff 
Event Al Cr  Mn  Fe Ni  Cu  Zn  As  Cd  Pb  Mg  Ca  
Mass-limited, High Runoff Volume Events2 
21-Jul-01 1.8E+4 304.0 383.2 1.6E+4 200.8 121.1 1.1E+3 82.4 3.2 100.0 1.9E+4 5.8E+4
07-Aug-01 3.6E+3 2.5 177.4 6.1E+3 333.8 64.7 599.5 23.9 1.3 47.3 7.4E+3 3.3E+4
05-Jan-02 1.6E+4 1.2E+3 487.3 2.7E+4 1.7E+3 253.7 1.4E+3 10.7 19.2 198.5 1.7E+4 6.6E+4
09-Mar-02 8.9E+3 117.7 93.4 5.3E+3 87.8 62.0 516.3 8.8 28.9 90.8 3.3E+3 2.2E+4
13-May-02 1.0E+4 153.0 248.3 5.9E+3 115.8 88.8 891.4 12.6 5.0 134.1 2.8E+3 1.8E+4
30-May-02 1.2E+4 408.5 554.5 7.9E+3 274.6 157.2 1.7E+3 61.4 5.8 250.6 4.5E+3 2.6E+4
Flow-limited, Low Runoff Volume Events3 
31-May-01 1.2E+3 15.2 23.7 930.9 13.4 10.6 88.3 9.9 3.4 8.5 959.6 4.8E+3
27-Jun-01 1.9E+3 8.8 42.2 1.3E+3 1.8 12.3 107.5 8.3 0.9 4.4 2.3E+3 1.0E+4
19-Jan-02 2.2E+3 4.0 15.1 1.0E+3 1.4 6.2 53.9 0.9 0.7 5.4 498.4 1.6E+3
24-Jan-02 313.1 2.5 7.5 362.6 0.7 3.5 29.3 0.4 0.4 2.7 333.0 3.2E+3
11-Apr-02 1.7E+3 8.9 15.9 933.4 6.5 8.6 43.7 0.9 1.5 7.0 333.5 2.8E+3
16-Jun-02 434 0 6.9 358.5 2.5 5.3 34.9 13.3 1.4 6.3 87.3 1.4E+3
Site Statistics 
Median4 2.9E+3 12.1 67.8 3.3E+3 50.6 37.2 311.9 10.3 2.4 27.9 2.6E+3 1.4E+4
Mean5 6.4E+3 185.4 171.3 6.1E+3 228.3 66.2 547.1 19.5 6.0 71.3 4.9E+3 2.1E+4
S.D.6 6.4E+3 347.0 201.0 8.0E+3 478.0 78.4 596.6 25.7 8.9 85.2 6.5E+3 2.2E+4
RPD (%)7 100.1 187.1 117.4 131.6 209.4 118.4 109.1 132.2 148.3 119.5 133.4 107.4 
Notes: 
1. Samples were fractionated into their particulate phase by filtering 50-mL through a 0.45-µm membrane filter.   
Solids remaining on the filter were acid-digested and analyzed for metal content. 
2. Mass-limited, high runoff volume event. 
3. Flow-limited, low runoff volume event. 
4. Median: Median of all 12 event mass. 
5. Mean: Arithmetic Mean of all 12 event mass. 
6. SD: Standard Deviation of all 12 event mass. 










 Particulate-bound metal EMC values were generally higher than aqueous concentrations, 
ranging from 14.5 to 246.9-µg/L for Cu, 12.9 to 815.7-µg/L for Zn, 0.4 to 38.0-µg/L for Cd, and 
12.0 to 3.2e+3-µg/L for Pb.  Site mean and median concentrations were calculated at 82.4 and 
59.3-µg/L for Cu, 353.3 and 228.1-µg/L for Zn, 11.9 and 5.1-µg/L for Cd, and 567.4 and 65.8-
µg/L for Pb. These concentrations are comparable to research by (Harrison et. al 1985), (Ellis et 
al. 1987) and (Strecker et al. 1992) for median values of total Cu and Zn.  Research by Line et al. 
(1997) revealed significantly higher concentrations for runoff outfalls from 20 industrial sites 
(with the exception of Cd).  The Baton Rouge site did exhibit lower Pb values than observed in 
earlier research due to the phase-out of Pb additive gasoline.   EMCs for particulate-bound 
metals are presented in Table 4.4.  Particulate-bound metal mass loadings calculated for each 
event are presented in Table 4.6.  As with the dissolved species, mass-limited events exhibited 
higher mass loadings while flow limited-events exhibited higher EMCs.  
4.6.8 Atmospheric Rainfall Content 
 A composite sample collected for a series of events was acquired to investigate the 
sources of metal pollutant in the urban environment.  Eight events were collected and analyzed 
according to the same protocol for runoff analysis.   As indicated by Table 4.7, rainfall 
characteristic of the I-10 catchment site in Baton Rouge was not a significant source of aqueous 
or particulate-bound metals in the roadway runoff.  Metal concentrations were recurrently below 
the detection limit for the ICP-MS. Rainfall typically exhibiting a pH of 4.2, significantly lower 
than the measured runoff pH. Results from the alternative rainfall collection site (3-km from the 
I-10 catchment) yielded similar results.  The rainwater exhibited low buffering capabilities with 
an average measured alkalinity under 5-mg/L as CaCO3.  Figure 19 presents average aggregate 
and probe-based water quality characteristics for 7 rainfall events occurring in Baton Rouge site  
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Table 4.7. Summary of total metal concentrations in atmospheric rainfall for 8 events 
analyzed at the I-10 experimental catchment site (544-m2 of pavement) over East 
Lakeshore Drive. 
 
Event Concentrations1 [µg/L] Rainfall 
Runoff 
Event Al Cr  Mn  Fe  Ni  Cu  Zn  As  Cd  Pb  Mg  Ca  
Detection Limits2 
Detection 0.04 0.1 0.004 0.1 0.007 0.005 0.015 0.06 0.002 0.001 0.1 10 
Atmospheric Rainfall 
05-Jan-02 0.97 0.10 0.03 2.67 0.05 0.37 0.77 < IDL3 < IDL 0.03 0.33 36.43 
19-Jan-02 0.85 0.10 0.20 2.65 < IDL 1.15 1.50 0.05 0.20 0.95 1.25 31.04 
24-Jan-02 1.05 0.10 0.50 3.00 0.05 1.10 2.45 0.10 0.75 0.55 3.20 32.75 
09-Mar-02 90.90 0.70 5.25 123.40 40.10 3.20 9.05 0.55 0.95 1.10 102.6 915.95
11-Apr-02 14.30 0.10 2.70 62.00 < IDL < IDL 2.30 0.10 0.80 0.10 134.80 392.60
13-May-02 < IDL 3.50 4.80 5.50 23.10 8.10 24.40 4.20 1.70 0.60 88.30 281.6 
30-May-02 4.10 2.40 3.05 1.40 0.45 4.40 14.00 0.55 0.25 0.95 13.15 222.85
16-Jun-02 98.5 <IDL 19.7 147.2 <IDL 37.7 105.1 85.8 8.6 33.5 104.8 4.1E+3
Site Statistics 
Median4 4.1 0.1 2.9 4.3 0.5 3.2 5.8 0.6 0.8 0.8 50.7 252.2 
Mean5 30.1 1.0 4.5 43.5 12.8 8.0 19.9 13.1 1.9 4.7 56.1 746.7 
SD6 44.4 1.4 6.5 60.6 18.2 13.4 35.4 32.1 3.0 11.6 56.7 1.4E+3
RPD (%)7 147.7 138.7 142.5 139.3 143.0 166.9 177.3 246.1 158.5 246.4 101.2 183.6 
Notes: 
1. Event concentrations are mean concentrations of two composite rainfall samples collected at the I-10 
experimental site and the Highland Rd. rainfall catchment site. 
2. Detection limits of Perkin-Elmer ELAN 6000 ICP-MS (US EPA Method 6020). 
3. < IDL: Value was less than the instrument detection limit. 
4. Median: Median of all 12 event EMCs. 
5. Mean: Arithmetic Mean of all 12 event EMCs. 
6. SD: Standard Deviation of all 12 event EMCs. 
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Figure 4.19.  Comparison of metal element concentrations in rainfall loadings to 
concentrations in runoff response at the 544-m2 PCC pavement experimental site on I-10 in 




























 This research investigated the phase-specific temporal delivery of four divalent heavy 
metals in urban storm water runoff produced by twelve rainfall/runoff events occurring between 
May of 2001 and June of 2002.  The target metals, including Cd, Cu, Pb and Zn, were chosen 
because they were deemed as priority pollutants by USEPA.  Criteria previously developed to 
distinguish between mass-limited and flow-limited events were applied to normalized metal 
pollutographs to evaluate the applicability of a single delivery definition for all pollutants.  All 
events previously defined as mass-limited for aggregate parameters exhibited similar mass 
deliveries for the four metals except for the 7 August 2002 and 30 May 2002 events that 
displayed proportionate metal delivery.  Criteria characteristic of flow-limited events was 
maintained for metal transport with the exception of the 24 January 2002 event.  While these 
designations can be useful when describing the general behavior of gross pollutant loading for a 
given event, extreme caution must be taken when defining the comportment of a single metal 
pollutograph.  Partitioning and phase association significantly influenced the correlations 
between metal mass loads and event hydrology, indicating a phase-specific pollutograph. 
 Metal transport rates were quantified along with respective event hydrology to evaluate 
washoff rates.  Culmination of these results indicate that despite disproportionate delivery of 
mass-limited events, approximately 78.3% of the total flow volume is required to transport 80% 
of the total metal mass.  Results were similar for mass and flow-limited events.  BMPs intended 
to treat the initial volumes of the rainfall/runoff events could be under-designed, failing to 
capture the significant amount of metal mass associated with the later portions of the storms.          
 Evaluations of the relationship between Cd and Zn in runoff from the Baton Rouge site 
revealed no distinct correlations in concentrations for dissolved or particulate-bound phases.  The 
unpredictable association of the two metals indicates that sources other than corrosion of 
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galvanized guardrails and vehicle components contribute significant amounts of Cd and Zn in 
urban runoff.  Investigations of metal partitioning revealed that the four metals predominated in 
the particulate form, although fd values were relatively close to 0.5 with the exception of Pb.  
Distribution coefficients indicated that Pb exhibits the highest tendency to partition into the 
particulate phase while dissolved Cu species will likely remain in the aqueous phase.    
 Temporal water quality analysis of the twelve events revealed significantly high 
concentrations of the metals analyzed.  Concentrations for Cu, Cd, Pb and Zn recurrently 
exceeded USEPA recommended limits for chronic and acute toxicity (USEPA 1999).  EMC, 
SMC and site median concentrations were all comparable to previous research with the 
exception of Pb that was significantly lower due to the phase-out of leaded gasoline.  Analysis of 
the bulk rainfall for eight events revealed that atmospheric washout was an insignificant source 
of the total balance of metals. Metal mass loadings were calculated on an event basis, revealing 
particularly substantial loads during mass-limited storms.  These elevated metal loads warrant 
concern for the potential chronic threat to receiving waters.  Particulate-bound metal loads 
remain in the environment and act as a dormant reservoir for bioavailable metals.  
 Columniations of this research were primarily intended to elevate awareness of local 
factions when selecting and implementing a BMP, particularly for the removal of heavy metals.   
Metal pollutographs exhibit low predictability and are difficult to categorize as either mass-
limited or flow-limited.  Mild MFFs were observed in the majority of the mass-limited events. 
However, this did not provide insight into the cumulative mass delivery of any event.  BMPs 
designed to treat the first portion of a storm are inadequate, failing to contain the significant mass 
loads associated with the later portions of the runoff.  Partitioning results indicate that BMPs 
designed to remove particulate matter through mechanisms such as sedimentation are ineffective 
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in reducing dissolved metal content comprising as much as 40% of the total metal mass. Future 
research should investigate the development of a BMP that incorporates adsorptive filtration or 
coagulation/flocculation processes in series with sedimentation for the proper reduction of 
toxicity loadings.  
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4.9 NOTATION 
The following symbols are used in this chapter: 
BMP  = best management practice 
dc   = dissolved metal concentration (M/L
3) 
pc   = particulate-bound metal concentration (M/L
3) 
COD  = chemical oxygen demand  
EMC  = event mean concentration (M/L3) 
EMV  = event mean values  
fd    = dissolved fraction 
ICP-MS = inductively coupled plasma-mass spectroscopy 
IPRT  = initial pavement residence time 
dK   = distribution coefficient (L
3/M) 
m   = suspended solids concentration (M/L3) 
disM   = dissolved metal mass (M)  
totM   = total metal mass (M) 
MFF  = mass first flush 
NURP  = Nationwide Urban Runoff Program 
PCC  = Portland Cement Concrete 
Pu  = Stream power (W/L2) 
 r   = Pearson’s correlation coefficient  
 SMC  = site mean concentration (M/L3) 
SSC  = suspended solids concentration (M/L3) 
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CHAPTER 5. SUMMARY AND CONCLUSIONS 
 
 This study investigated the transport of water quality constituents for twelve discrete 
rainfall-runoff events in Baton Rouge, LA.  Runoff was generated from a 544-m2 section of the 
eastbound lanes of Interstate 10 (I-10).   The pavement deck was composed of Portland Cement 
Concrete (PCC).  Each event examined was also characterized according to hydrologic and 
traffic loading profiles.  Hydrograph profiles were compared to aggregate water quality 
parameters and metal constituent pollutographs to assess mechanisms of transport and 
partitioning during wet weather events.  Aggregate constituents analyzed included SSC, TDS, 
dissolved and particulate COD and alkalinity.  The metal elements examined included aqueous 
and particulate-bound phases of Cd, Cu, Pb and Zn and were chosen due to their potential 
toxicity and prevalence in urban storm water.  Hydrologic and water quality conditions were 
utilized to define the aqueous-phase speciation of the four targeted heavy metals as a function of 
hydrology. 
 When investigating the behavior of constituent delivery, there appeared to be an 
exponential-type decrease in concentration during the rising limb of the hydrograph.   This 
phenomenon is commonly referred to as a first flush and is frequently used as a design criterion 
for the development of best-management practices that target the initial, concentrated portion of 
an event.  However, compatibility of results from first flush studies has been compromised due 
to a lack of a universal definition of the phenomenon.  The controversial task has been a research 
topic for the last several decades.  One incomplete definition of the first flush phenomenon uses 
concentration as a criterion, indicating that the peak of concentration occurs at the beginning of 
the storm and decreases rapidly in an exponential-type manner.  The problem with using 
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concentration to gauge first flush behavior is that it is relative to the specific event.  An equally 
common definition utilizes mass as a criterion. 
Examination of the influences of rainfall-runoff hydrographs on the delivery of 
constituent mass yielded two distinct observations.  High runoff volume events typically 
exhibited mass deliveries that were disproportionate to the hydrograph.  These events often 
displayed an early exponential-type exhaustion of mass and are thus referred to as mass-limited.  
However, low intensity events often exhibited constituent mass transport that followed the 
profile of the hydrograph.  These events exhibiting a proportional delivery of mass are referred to 
as flow-limited.   Of the twelve events analyzed over the 13-month period, half were defined as 
flow-limited.   However, most best management practices designed based on rule of thumb that 
treat the initial portion, or “first flush” of an event fail to contain the potentially significant 
pollutant mass associated at the later portions of the storm.    
 Pearson’s correlation coefficients were calculated to quantify the relationship between the 
profiles of event hydrographs and event pollutographs.  Mass-limited, high intensity events 
rarely exhibited a delivery of mass that was proportional to the flow.  This poor correlation 
produced Pearson’s coefficients below 0.80.  In a few instances, mass-limited events exhibited 
negative Pearson’s coefficients, indicative of an initial inverse relationship of mass delivery and 
flow.  For flow-limited, low intensity events, constituent mass delivery closely followed the 
hydrograph and typically exhibited Pearson’s coefficients typically greater than 0.90.   
Additional parameters were analyzed and used to evaluate the designation of a storm as 
mass-limited or flow-limited.  These parameters included total runoff volume, stream power and 
a ratio relating total vehicle flow to runoff volume (VPV).  When compared to site median 
values, mass limited events generally exhibited high total runoff volumes, low VPV ratios and a 
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high stream power in addition to the low Pearson’s correlation coefficient.  In contrast, flow-
limited events displayed low runoff volumes, high VPV ratios and a low stream power.  Defining 
parameters were applicable to each event with only few exceptions.        
The phenomenon of constituent mass delivery was investigated for aggregate parameters 
in addition to dissolved and particulate-bound phases of heavy metals.  Cumulative pollutant 
loads were weighted against respective cumulative runoff volumes to quantify pavement washoff 
on a percentile basis.  When examining the mass delivery of events, inclusive of both mass and 
flow-limited storms, 73% of the entire runoff was required to transport 80% of the total 
aggregate pollutant load.  An examination of the results generated from metal delivery analyses 
revealed that 74% of the total flow volume is required to transport 80% of the total metal mass.  
The results were not statically different between mass-limited and flow-limited events.  
Consequences of these results indicate that BMPs intended to treat the initial volumes of the 
rainfall-runoff events could be significantly under-designed, failing to capture the substantial 
amount of constituent mass associated with the later portions of the event. 
Correlations between selected aggregate and metal concentrations were examined to 
investigate possible sources and relationship of these constituents.  Pearson’s correlation 
coefficients were used to relate trends in temporal pollutant concentrations.  A dependency 
between SSC and CODpar was evident with a Pearson’s coefficients typically in excess of 0.90 
for 75% of the events analyzed.  Correlations between TDS and CODdis revealed slightly lower 
coefficients.  This significant relationship between solid concentrations and COD provides 
insight in the sources of oxygen demand in storm water runoff into aqueous receiving 
environments.  Additional correlations were examined between dissolved and particulate-bound 
phases of Cd and Zn due to their combined use in the galvanizing process.  Evaluations of the 
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relationships between Cd and Zn in runoff from the Baton Rouge site revealed no distinct 
correlations in concentrations for dissolved or particulate-bound phases.  The unpredictable 
association of the two metals indicates that sources other than corrosion of galvanized 
infrastructure and vehicle components contribute significant amounts of Cd and Zn in urban 
runoff.   There was no discernable difference between any of the correlation results between 
mass-limited and flow-limited events.    
One of the primary objectives of this research was to develop a database of temporal 
aggregate water quality and metal concentrations.  Measured concentrations and mass for water 
quality, cations, anions and measured flow parameters indicate high variability between events.  
Aggregate parameters analyzed included SSC, TDS, COD, alkalinity, turbidity, pH, oxidation/ 
reduction potential, temperature and conductivity.  Concentrations were presented as EMCs and, 
where appropriate, event mass loads.  Site mean concentrations (SMC) were derived from a 
compilation of all twelve event EMCs.  Water quality analysis at the Baton Rouge site yielded 
EMC, SMC and median values that were comparable to previous research on similar catchments 
(Sansalone and Buchberger 1997; Barrett et al. 1993; Barrette et al. 1995; Ellis et al. 1987).   
Flow limited events generally exhibited higher EMCs while mass-limited events produced 
substantially higher mass loads.  SSC and COD concentrations frequently exceeded those of 
wastewater influent treatment facilities.     
Samples collected for aggregate water quality analyses were further characterized 
according to their metal content.  The metal elements analyzed included aqueous and particulate-
bound phases of Al, Cr, Mn, Fe, Ni, Cu, Zn, As, Cd, Pb, Mg and Ca.  Concentrations of Cu, Cd, 
Pb and Zn consistently exceeded USEPA limits for acute and chronic toxicity.  In freshwater 
environments, levels exceeding 4.3, 13.0, 65.0 and 120.0-µg/L for Cd, Cu, Pb and Zn have been 
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identified as causing acute toxicity (USEPA 1999b).  Chronic toxicity occurs at levels exceeding 
2.2, 9.0, 2.5 and 120.0-µg/L for Cd, Cu, Pb and Zn, respectfully (USEPA 1999).   EMC, SMC 
and site median values were comparable to previous research with the exception of Pb that was 
significantly lower than past research due to the phase-out of lead gasoline.  EMCs tended to be 
higher for flow-limited events.  However, metal mass loadings calculated on event basis revealed 
that the mass-limited events produced significantly higher mass loads than the flow-limited 
events. This is of critical importance from a toxicological standpoint due to the potentially 
chronic effects of these significant metal mass loads.  There is a frequent devaluation of the 
consequential adverse impacts of pollutant mass loads into receiving water bodies in favor of 
acute impacts.  While acute constituent concentrations provide insight into the immediate threats 
to aquatic biota, mass loadings represent the long-term effects of storm water runoff.  This 
research identifies the potential concern of significantly large pollutant mass loads, primarily for 
mass-limited events.   
 Partitioning was investigated to identify the dominant phases of Cd, Cu, Pb and Zn.  In 
general, the four metals predominated in the particulate phase.  Site mean fd values for Cd, Cu, 
Pb and Zn were calculated at 0.42, 0.42, 0.20, 0.30 respectively.  Separation of the events into 
their respective mass-limited and flow-limited designations revealed that mass-limited events 
exhibited a slightly higher fd values for Cd and Pb, while flow-limited events tended to have 
larger fd values for Cu and Zn.  Dissolved fraction values were combined with respective SSC 
values to derive a relative distribution coefficient (Kd) for the four targeted metals.  Results 
revealed no significant difference in Kd profiles between mass-limited and flow-limited events.  
Distribution coefficients indicated that dissolved Cu species would likely remain in the aqueous 
phase while Pb has a strong tendency to partition into the particulate phase. 
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 Understanding the partitioning and speciation of heavy metals as a function of hydrology 
is crucial in designing in-situ strategies to control these potentially toxic concentrations of metals 
at the upper end of the watershed.  In a pure water matrix, metal elements tend to hydrolyze, 
forming a hydration sphere.  However, a storm water matrix contains a reservoir of potential 
binding ligands, including PO4-3, SO4-2, Cl- and NO3-.  When the hydration sphere comes in 
contact with a storm water ligand, the two anions compete, typically resulting in the formation of 
a new metal species.  Speciation provides insight into the bioavailability (hence toxicity) of 
aqueous metals.  For this study, MINTEQ was used to model the speciation of Cd, Cu, Pb and 
Zn.  MINTEQ utilizes aqueous ionic constituents, water pH, redox potential and ionic strength to 
determine the complexation of aqueous metal species.   DOC is incorporated into the system by 
utilizing a Gaussian sub-model of MINTEQ that statistically determined the number of potential 
binding sites on an organic particle.    
 Metal speciation was modeled for four separate storm events: two mass-limited high 
runoff volume events and two flow-limited low runoff events.  When examining the speciation 
of the PCC pavement runoff, results from MINTEQ indicate that ionic forms of Cd and Zn 
comprised a significant portion of the total dissolved metal content of the runoff at the 
experimental site.  Despite variations in hydrology during events, the speciation of Cd and Zn 
illustrated little variability.  The dominance of these species was maintained for flow-limited and 
mass-limited events, encompassing between 94 and 99% of the total dissolved Cd and Zn 
concentrations.  Ionic species are of particular concern because of their mobility.  These free 
metal ions are readily available and can be detrimental to human recipients.  Ionic species are 
most effectively removed by precipitation or adsorptive mechanisms.   
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 Unlike Cd and Zn, Pb and Cu had a greater potential to form complexes with organics 
and carbonates (presumably generated from the abrasive interaction of tire and pavement).  
During the flow limited events, a single dominant species was maintained for Cu and Pb.  Cu 
was dominant as CuCO3 with relatively little fluctuation in composition percentages.  Pb tended 
to form stronger organic bonds, predominating as PbDOM for the duration of the events.  
Hydrology appeared to have little influence of the speciation of the four metals for the flow-
limited events.  Due to the associated low flow rates, the acidic pH of the rainwater was well 
buffered from the PCC alkalinity and did not prove to be a major factor in these events.  The low 
flow rates generally resulted in a steady distribution of the various species of Cd, Cu, Pb and Zn.     
When examining the speciation of the mass-limited events, results from MINTEQ 
revealed similar dominant species as observed in flow-limited events.  However, there was a 
pronounced influence of hydrology on the overall speciation of the metals.  The dominant 
species of Cd was maintained as Cd2+ throughout the two events.  However, the magnitude of the 
concentration differences between ionic forms of Cd and the remaining species was maximized 
during maximum flow rates when effects of alkalinity were minimal.  This low alkalinity 
translates to a reduction in carbonate and bicarbonate species.  Similar trends were observed in 
the speciation of Cu, Zn and Pb.  During high flows, carbonate, bicarbonate and hydroxide 
species were minimal, sequentially increasing organic and ionic species of these metals.   
Atmospheric precipitation was collected for eight rainfall events occurring in Baton 
Rouge, LA.  Composite samples were analyzed to assess the atmospheric contributions of 
aggregate and metal constituents.  Results revealed that atmospheric washout during wet weather 
events contributes insignificant amounts of aggregate and metal concentrations.  Ionic 
constituents measured in the rainfall were used to model the speciation of Cd, Cu, Pb and Zn.  
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The results from MINTEQ indicate that 99.2, 99.5, 94.5 and 99.2% of the total dissolved Cd, Cu, 
Pb and Zn concentrations were ionic, respectively.  Contributing to these results were the 
relatively acidic pH (mean value 4.3) and the lack of complexing agents present in the rainwater. 
Results generated from this research were primarily intended to elevate knowledge of 
stakeholders and regulators when selecting and implementing BMPs for the removal of metal 
and aggregate water quality pollutants.  Strong CBFFs were observed in the majority of the 
mass-limited events.  However, this did not provide insight into the cumulative mass delivery of 
any event.  BMPs designed to treat the first portion of a storm are inadequate, failing to contain 
the significant mass loads associated with the later portions of the runoff.  Partitioning results 
indicate that BMPs designed to remove particulate matter through mechanisms such as 
sedimentation are ineffective in reducing dissolved metal content that can comprise as much as 
40% of the total metal mass.  Future research should investigate the development of a BMP that 
incorporates adsorptive filtration or coagulation/flocculation processes in series with 
sedimentation for the proper reduction of toxicity loadings.    
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APPENDIX A.  CHARACTERIZATION OF STORM WATER RUNOFF 
 
Table A-1.  Characterization and chronology summary for the 31-May-01 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Light Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 50 (min) (inch) (inch) 16:54 Light drizzle begins.  
Traffic: Moderate to heavy 15:30 0.01 0.01 Time = 0
Time Line: 16:45 to 20:18 15:45 0.04 0.05 16:57 Moderate drizzle.
Readings Taken by: AAB, CMD, EEK, JDM 16:00 0.03 0.08 16:58 Rain begins.
Experimental Storm 16:15 0 0.08 16:59 #1 First Runoff.  
System: Charcterization 16:30 0.01 0.09 1 L = 9.32 sec. 
Experimental Site E.Lakeshore 16:45 0 0.09 17:00 2 mins = 157 vehicles.
Experimental Station 17:00 0.01 0.1 17:02 #2 10 L = 13.10 sec.
Site Location: Baton Rouge, LA 17:15 0 0.1 17:04 #3 10 L = 21.06 sec.
17:30 0 0.1 17:06 #4  5 L = 14.94 sec.
17:45 0 0.1 17:08 #5 Light drizzle.
18:00 0.03 0.13 5 L = 36.66 sec.
0.13 17:10 #6 1 L = 10 sec.
17:13 #7 Rain increases.  
1 L = 13 sec.
17:15 #8 Drizzle.
Time to4 Vessel Calc. 1 L = 15 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 2 mins = 178 vehicles.
Time Time Vessel Rate Volume Vol. 17:17 #9 1 L = 16 sec.
(min) (sec) (L) (L/min) (L) (L) 17:19 #10 Rain increases.  
16:54  1 L = 14 sec.
16:59 5.0 9.3 1.0 6.4 1.0 1.0 17:21 #11 1 L = 13 sec.
17:02 8.0 13.1 10.0 45.8 78.4 79.4 17:26 #12 1 L = 10 sec.
17:04 10.0 21.1 10.0 28.5 74.3 153.7 17:30 2 mins = 145 vehicles.
17:06 12.0 14.9 5.0 20.1 48.6 202.2 17:31 #13 1 L = 28 sec.
17:08 14.0 36.7 5.0 8.2 28.3 230.5 17:36 #14 1 L = 34 sec.
17:10 16.0 10.0 1.0 6.0 14.2 244.7 17:41 #15 1 L = 54 sec.
17:13 19.0 13.0 1.0 4.6 15.9 260.6 End of runoff
17:15 21.0 15.0 1.0 4.0 8.6 269.2 17:45 2 min. = 156 vehicles.
17:17 23.0 16.0 1.0 3.8 7.8 277.0 18:00 2 min. = 141 vehicles.
17:19 25.0 14.0 1.0 4.3 8.0 285.0 18:15 2 min. = 128  vehicles.
17:21 27.0 13.0 1.0 4.6 8.9 293.9 18:30 2 min. = 114  vehicles.
17:26 32.0 10.0 1.0 6.0 26.5 320.4 18:45 2 min. = 97  vehicles.
17:31 37.0 28.0 1.0 2.1 20.4 340.8 19:00 2 min. = 104  vehicles.
17:36 42.0 34.0 1.0 1.8 9.8 350.6 19:15 2 min. = 107  vehicles.
17:41 47.0 54.0 1.0 1.1 7.2 357.7 19:30 2 min. = 78  vehicles.
357.7 19:45 2 min. = 85  vehicles.
20:00 2 min. = 67  vehicles.
Traffic 20:18 Rain stops.
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 NA NA
1.0 157.0 78.5 0.0 0.0
15.0 178.0 89.0 1172.5 1172.5
30.0 145.0 72.5 1211.3 2383.8
41.0 NA(5) 76.5 819.5 3203.3
45.0 156.0 78.0
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info.
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated from 
3203.3     measured data (from time =0 to end of runoff).








Vehicle loading during storm event (vehicles)
Description
17:41
 STORM CHARACTERIZATION SUMMARY FOR 31 MAY 2001 STORM EVENT 
Military
17:15
Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)



























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-1654
1i31may01-1659 5.0 6.4 3438.7 1465.3 0.43 2431.50 382.8 0.16 61.0 2837.2
2i31may01-1702 8.0 45.8 168.0 62.7 0.37 631.50 145.3 0.23 33.0 219.4
3i31may01-1704 10.0 28.5 135.3 56.7 0.42 402.75 142.8 0.35 31.5 183.6
4i31may01-1706 12.0 20.1 130.7 56.7 0.43 405.25 169.0 0.42 36.5 186.8
5i31may01-1708 14.0 8.2 99.3 48.7 0.49 412.75 422.8 1.02 33.0 174.8
6i31may01-1710 16.0 6.0 96.0 48.0 0.50 416.50 192.8 0.46 41.0 177.8
7i31may01-1713 19.0 4.6 95.3 42.0 0.44 427.75 204.0 0.48 39.0 164.8
8i31may01-1715 21.0 4.0 130.0 52.0 0.40 462.75 211.5 0.46 51.5 185.2
9i31may01-1717 23.0 3.8 108.7 52.7 0.48 445.25 225.3 0.51 45.5 186.8
10i31may01-1719 25.0 4.3 125.3 55.3 0.44 474.00 212.8 0.45 43.0 198.8
11i31may01-1721 27.0 4.6 157.3 68.0 0.43 481.50 199.0 0.41 46.5 198.2
12i31may01-1726 32.0 6.0 114.0 58.0 0.51 450.25 177.8 0.39 44.0 197.3
13i31may01-1731 37.0 2.1 104.0 48.7 0.47 430.25 174.0 0.40 47.0 169.2
14i31may01-1736 42.0 1.8 99.3 44.0 0.44 426.50 207.8 0.49 52.0 177.8
15i31may01-1741 47.0 1.1 88.0 38.7 0.44 389.00 171.5 0.44 53.0 154.0
498.9 212.4 690.9 206.6 40.3 485.3
178.5 76.0 247.2 73.9 14.4 173.6
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 357.7 L.  
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A






Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85
Conductivity Probe YSI 85 1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 31 MAY 2001 STORM EVENT (PAGE 1 OF 2)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
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 Table A-3.  Summary of probe-based analysis for the 31-May-01 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 31-May-2001
8863 Orion 290A ELAB:118:LSU 31-May-2001
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 31-May-2001
49315-00 Hach DR/2010 ELAB:118:LSU 4-Jun-2001
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-1654
1i31may01-1659 5.0 6.4 7.1 306.0 320.5 25.5 3.7 641.0
2i31may01-1702 8.0 45.8 7.3 128.5 323.2 25.5 4.4 271.0
3i31may01-1704 10.0 28.5 7.4 128.0 316.7 25.5 4.1 269.0
4i31may01-1706 12.0 20.1 7.4 147.5 332.0 25.7 3.8 311.0
5i31may01-1708 14.0 8.2 7.3 168.5 326.3 25.7 4.6 354.0
6i31may01-1710 16.0 6.0 7.3 176.5 324.1 25.5 4.9 372.0
7i31may01-1713 19.0 4.6 7.3 189.5 269.9 25.4 4.1 398.5
8i31may01-1715 21.0 4.0 7.4 193.5 282.0 25.4 3.5 407.5
9i31may01-1717 23.0 3.8 7.4 192.5 308.8 25.4 3.6 405.5
10i31may01-1719 25.0 4.3 7.4 192.0 305.6 25.4 3.6 404.5
11i31may01-1721 27.0 4.6 7.3 181.0 317.0 25.1 3.7 381.5
12i31may01-1726 32.0 6.0 7.4 151.0 303.7 31.8 3.6 322.0
13i31may01-1731 37.0 2.1 7.3 169.5 305.9 31.6 3.3 356.5
14i31may01-1736 42.0 1.8 7.3 186.0 302.4 33.0 3.2 394.0
15i31may01-1741 47.0 1.1 7.2 204.5 305.3 33.1 5.2 435.5
7.3 168.8 316.0 26.4 4.0 355.4
60.4 1.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 357.7 L L.  
Total Mass (g)
 STORM CHARACTERIZATION SUMMARY FOR 31 MAY 2001 STORM EVENT (PAGE 2 0F 2)
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Table A-4.  Summary of dissolved (< 0.45 µm) metal analysis for the 31-May-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1654
1i31may01-1659 5.0 6.4 1.09 98.5 106.9 1.09 3.1 3.4 1.09 220.0 238.7 1.09 381.5 413.9 1.09 77.95 84.6
2i31may01-1702 8.0 45.8 1.09 184.0 199.6 1.09 1.9 2.0 1.09 54.1 58.7 1.09 258.0 279.9 1.09 23.5 25.5
3i31may01-1704 10.0 28.5 1.09 198.5 215.4 1.09 3.9 4.3 1.09 52.2 56.6 1.09 231.0 250.6 1.09 24.8 26.9
4i31may01-1706 12.0 20.1 1.09 262.5 284.8 1.09 2.3 2.5 1.09 53.4 57.9 1.09 390.0 423.2 1.09 29.25 31.7
5i31may01-1708 14.0 8.2 1.09 141.5 153.5 1.09 1.6 1.7 1.09 44.0 47.7 1.09 229.0 248.5 1.09 33.9 36.8
6i31may01-1710 16.0 6.0 1.09 177.5 192.6 1.09 2.1 2.2 1.09 44.1 47.8 1.09 272.5 295.7 1.09 35.1 38.1
7i31may01-1713 19.0 4.6 1.09 230.5 250.1 1.09 2.5 2.8 1.09 46.0 49.9 1.09 389.5 422.6 1.09 30.85 33.5
8i31may01-1715 21.0 4.0 1.09 158.5 172.0 1.09 2.3 2.4 1.09 44.6 48.3 1.09 307.0 333.1 1.09 27.4 29.7
9i31may01-1717 23.0 3.8 1.09 171.5 186.1 1.09 2.3 2.5 1.09 43.2 46.9 1.09 282.5 306.5 1.09 29.5 32.0
10i31may01-1719 25.0 4.3 1.09 125.0 135.6 1.09 2.1 2.3 1.09 40.5 43.9 1.09 248.0 269.1 1.09 28.85 31.3
11i31may01-1721 27.0 4.6 1.09 285.0 309.2 1.09 3.0 3.3 1.09 40.1 43.5 1.09 312.5 339.1 1.09 27.05 29.3
12i31may01-1726 32.0 6.0 1.09 184.0 199.6 1.09 2.0 2.2 1.09 36.9 40.0 1.09 208.5 226.2 1.09 29.65 32.2
13i31may01-1731 37.0 2.1 1.09 163.0 176.9 1.09 2.0 2.2 1.09 35.7 38.7 1.09 216.5 234.9 1.09 25.25 27.4
14i31may01-1736 42.0 1.8 1.09 390.0 423.2 1.09 3.9 4.3 1.09 39.7 43.1 1.09 566.0 614.1 1.09 29.2 31.7
15i31may01-1741 47.0 1.1 1.09 177.0 192.0 1.09 2.2 2.3 1.09 25.4 27.5 1.09 244.0 264.7 1.09 19.5 21.2
206.9 2.8 72.4 315.3 35.6
74.0 1.0 25.9 112.8 12.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 357.7 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 









Table A-4 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 31-May-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1654
1i31may01-1659 5.0 6.4 1.09 62.4 67.6 2.2 239.5 519.7 1.09 5.0 5.5 1.09 7.0 7.6 1.09 2.7 2.9
2i31may01-1702 8.0 45.8 1.09 29.6 32.1 2.2 116.0 251.7 1.09 1.9 2.1 1.09 4.0 4.3 1.09 2.0 2.1
3i31may01-1704 10.0 28.5 1.09 30.6 33.2 2.2 112.0 243.0 1.09 2.1 2.3 1.09 2.4 2.6 1.09 12.0 13.0
4i31may01-1706 12.0 20.1 1.09 46.3 50.2 2.2 135.5 294.0 1.09 2.6 2.8 1.09 1.1 1.2 1.09 3.1 3.3
5i31may01-1708 14.0 8.2 1.09 36.5 39.5 2.2 122.5 265.8 1.09 2.7 3.0 1.09 0.8 0.9 1.09 0.6 0.6
6i31may01-1710 16.0 6.0 1.09 39.3 42.6 2.2 131.0 284.3 1.09 3.5 3.7 1.09 1.1 1.2 1.09 1.2 1.3
7i31may01-1713 19.0 4.6 1.09 44.8 48.6 2.2 152.0 329.8 1.09 4.4 4.8 1.09 1.4 1.5 1.09 2.5 2.7
8i31may01-1715 21.0 4.0 1.09 41.0 44.4 2.2 148.0 321.2 1.09 4.5 4.9 1.09 4.1 4.5 1.09 1.2 1.3
9i31may01-1717 23.0 3.8 1.09 43.4 47.1 2.2 145.5 315.7 1.09 4.6 5.0 1.09 3.4 3.7 1.09 1.0 1.1
10i31may01-1719 25.0 4.3 1.09 43.0 46.7 2.2 146.0 316.8 1.09 4.5 4.9 1.09 2.4 2.6 1.09 0.6 0.7
11i31may01-1721 27.0 4.6 1.09 43.1 46.7 2.2 154.0 334.2 1.09 3.9 4.2 1.09 2.2 2.4 1.09 1.9 2.1
12i31may01-1726 32.0 6.0 1.09 37.0 40.1 2.2 121.4 263.4 1.09 3.6 3.9 1.09 1.7 1.9 1.09 0.8 0.9
13i31may01-1731 37.0 2.1 1.09 37.1 40.2 2.2 118.0 256.1 1.09 4.0 4.3 1.09 2.4 2.6 1.09 0.8 0.9
14i31may01-1736 42.0 1.8 1.09 44.5 48.3 2.2 155.5 337.4 1.09 4.0 4.3 1.09 3.3 3.6 1.09 7.2 7.8
15i31may01-1741 47.0 1.1 1.09 39.3 42.6 2.2 97.1 210.7 1.09 3.5 3.8 1.09 3.2 3.5 1.09 0.8 0.8
42.6 300.2 3.4 3.2 4.0
15.2 107.4 1.2 1.1 1.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 357.7 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 







Table A-5. Summary of particulate metal analysis for the 31-May-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1654
1i31may01-1659 5.0 6.4 1.67 4330.0 7218.1 1.67 35.4 59.0 1.67 99.1 165.2 1.67 3640.0 6067.9 1.67 35.5 59.2
2i31may01-1702 8.0 45.8 1.67 1910.0 3184.0 1.67 19.3 32.1 1.67 29.1 48.4 1.67 1110.0 1850.4 1.67 15.7 26.1
3i31may01-1704 10.0 28.5 1.67 1305.0 2175.4 1.67 27.2 45.3 1.67 21.1 35.1 1.67 919.0 1532.0 1.67 20.2 33.6
4i31may01-1706 12.0 20.1 1.67 1100.0 1833.7 1.67 34.8 58.0 1.67 22.8 37.9 1.67 911.5 1519.5 1.67 25.9 43.1
5i31may01-1708 14.0 8.2 1.67 1080.0 1800.4 1.67 16.8 28.0 1.67 18.9 31.5 1.67 835.5 1392.8 1.67 14.4 23.9
6i31may01-1710 16.0 6.0 1.67 1055.0 1758.7 1.67 20.2 33.6 1.67 18.3 30.5 1.67 797.0 1328.6 1.67 15.8 26.3
7i31may01-1713 19.0 4.6 1.67 915.5 1526.1 1.67 19.5 32.4 1.67 19.2 31.9 1.67 802.0 1336.9 1.67 14.6 24.3
8i31may01-1715 21.0 4.0 1.67 943.5 1572.8 1.67 16.2 26.9 1.67 17.0 28.3 1.67 800.0 1333.6 1.67 13.9 23.2
9i31may01-1717 23.0 3.8 1.67 15855.0 26430.3 1.67 95.6 159.4 1.67 404.8 674.8 1.67 14605.0 24346.5 1.67 168.4 280.6
10i31may01-1719 25.0 4.3 1.67 1460.0 2433.8 1.67 13.4 22.3 1.67 21.9 36.5 1.67 944.0 1573.6 1.67 12.2 20.3
11i31may01-1721 27.0 4.6 1.67 1640.0 2733.9 1.67 18.4 30.7 1.67 27.7 46.1 1.67 1165.0 1942.1 1.67 11.8 19.7
12i31may01-1726 32.0 6.0 1.67 1585.0 2642.2 1.67 20.6 34.3 1.67 21.1 35.2 1.67 1090.0 1817.0 1.67 14.1 23.4
13i31may01-1731 37.0 2.1 1.67 1380.0 2300.5 1.67 16.6 27.7 1.67 20.3 33.8 1.67 891.0 1485.3 1.67 13.4 22.3
14i31may01-1736 42.0 1.8 1.67 1007.5 1679.5 1.67 27.2 45.3 1.67 12.9 21.5 1.67 705.5 1176.1 1.67 18.9 31.4
15i31may01-1741 47.0 1.1 1.67 1100.0 1833.7 1.67 17.5 29.2 1.67 13.4 22.3 1.67 788.0 1313.6 1.67 12.3 20.4
3423.9 42.6 66.1 2602.2 37.5
1224.9 15.2 23.7 930.9 13.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 357.7 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 3 OF 4)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction








Table A-5 (continued).  Summary of particulate metal analysis for the 31-May-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1654
1i31may01-1659 5.0 6.4 1.67 39.1 65.2 1.67 479.0 798.5 1.67 16.3 27.1 1.67 4.4 7.3 1.67 37.6 62.6
2i31may01-1702 8.0 45.8 1.67 13.7 22.8 1.67 133.5 222.5 1.67 14.6 24.3 1.67 2.0 3.4 1.67 10.7 17.8
3i31may01-1704 10.0 28.5 1.67 12.0 19.9 1.67 93.6 156.0 1.67 11.7 19.6 1.67 1.8 3.0 1.67 7.0 11.7
4i31may01-1706 12.0 20.1 1.67 10.1 16.8 1.67 93.0 154.9 1.67 13.3 22.2 1.67 2.5 4.1 1.67 6.4 10.7
5i31may01-1708 14.0 8.2 1.67 11.5 19.2 1.67 112.5 187.5 1.67 14.6 24.3 1.67 1.9 3.2 1.67 7.5 12.4
6i31may01-1710 16.0 6.0 1.67 10.3 17.1 1.67 110.5 184.2 1.67 14.6 24.3 1.67 2.1 3.5 1.67 7.0 11.6
7i31may01-1713 19.0 4.6 1.67 11.5 19.1 1.67 92.4 153.9 1.67 15.0 25.0 1.67 2.1 3.5 1.67 6.3 10.5
8i31may01-1715 21.0 4.0 1.67 10.5 17.4 1.67 104.4 174.0 1.67 16.2 26.9 1.67 2.2 3.7 1.67 6.2 10.3
9i31may01-1717 23.0 3.8 1.67 130.6 217.7 1.67 169.5 282.6 1.67 158.0 263.3 1.67 161.1 268.5 1.67 142.8 238.0
10i31may01-1719 25.0 4.3 1.67 13.4 22.3 1.67 103.5 172.5 1.67 12.1 20.1 1.67 1.0 1.6 1.67 7.5 12.5
11i31may01-1721 27.0 4.6 1.67 16.4 27.3 1.67 100.3 167.2 1.67 10.2 17.0 1.67 1.0 1.7 1.67 10.2 16.9
12i31may01-1726 32.0 6.0 1.67 12.9 21.5 1.67 95.3 158.8 1.67 11.1 18.5 1.67 1.5 2.5 1.67 8.0 13.3
13i31may01-1731 37.0 2.1 1.67 10.7 17.8 1.67 86.0 143.4 1.67 11.0 18.3 1.67 1.2 1.9 1.67 6.6 11.1
14i31may01-1736 42.0 1.8 1.67 10.4 17.4 1.67 74.8 124.6 1.67 11.4 19.0 1.67 1.1 1.8 1.67 7.0 11.7
15i31may01-1741 47.0 1.1 1.67 9.9 16.4 1.67 79.5 132.5 1.67 13.3 22.1 1.67 1.1 1.9 1.67 9.5 15.8
29.7 246.9 27.6 9.4 23.9
10.6 88.3 9.9 3.4 8.5
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 357.7 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 4 OF 4)
Cu (m/z = 63)
Particulate Fraction
Zn (m/z = 64) As (m/z = 75) Cd (m/z = 114) Pb (m/z = 208)
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 Table A-6.  Summary of particle analysis for the 31-May-01 storm event 
Event Date:  31 May 2001
Time 0: 16:54
Site Location: Baton Rouge, Louisi LISST Sequoia
Traffic Conditions: Moderate Analysis Performed by: AAB
Previous Dry Hours: 50 104
Event Collected By: AAB, CMD, EEK
Start of Runoff 16:59





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-1654 0.0
1i31may01-1659 5.0 3.00395 1.00E+08 0.9889 32.0 4.36 1.541 16.39 25.0 758.98 1973.34 3438.7 1.75E+07
2i31may01-1702 8.0 3.71185 7.00E+07 0.9855 32.0 2.76 1.418 7.58 15.0 104.99 272.97 168.0 9.52E+06
3i31may01-1704 10.0 3.72085 6.00E+07 0.9869 32.0 2.46 1.369 5.96 15.0 88.95 231.26 135.3 1.15E+07
4i31may01-1706 12.0 3.3231 3.00E+07 0.986 32.0 2.60 1.357 10.15 10.0 100.53 261.37 130.7 1.09E+07
5i31may01-1708 14.0 3.4217 4.00E+07 0.9839 32.0 2.90 1.370 11.93 8.0 113.59 295.34 99.3 8.91E+06
6i31may01-1710 16.0 3.1279 3.00E+07 0.9821 32.0 3.42 1.374 20.11 5.0 146.76 381.56 96.0 6.98E+06
7i31may01-1713 19.0 3.2363 2.00E+07 0.9788 32.0 2.87 1.348 19.03 5.0 110.22 286.57 95.3 8.87E+06
8i31may01-1715 21.0 3.0318 2.50E+07 0.9728 32.0 4.31 1.446 24.99 5.0 202.20 525.73 130.0 4.82E+06
9i31may01-1717 23.0 3.05685 3.00E+07 0.9652 32.0 4.40 1.449 23.10 5.0 235.38 612.00 108.7 5.27E+06
10i31may01-1719 25.0 3.19985 3.00E+07 0.9763 32.0 3.41 1.364 18.90 5.0 170.23 442.60 125.3 8.18E+06
11i31may01-1721 27.0 3.0378 1.70E+07 0.9664 32.0 4.63 1.451 23.59 5.0 154.77 402.40 157.3 2.98E+06
12i31may01-1726 32.0 3.27685 4.50E+07 0.9717 32.0 2.78 1.348 16.24 5.0 130.54 336.48 114.0 1.16E+07
13i31may01-1731 37.0 3.0173 2.50E+07 0.9737 32.0 4.11 1.417 24.68 5.0 211.39 549.61 104.0 5.81E+06
14i31may01-1736 42.0 3.33665 3.50E+07 0.9726 32.0 3.18 1.354 17.17 5.0 130.42 336.65 99.3 7.74E+06
15i31may01-1741 47.0 3.30975 3.00E+07 0.9787 32.0 3.30 1.373 15.59 5.0 127.82 66.47 88.0 6.78E+06
Notes:
8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.
10. Total Counts = Σ(Mean volume concentration for each particle size increment/single particle volume for each increment).
LISST Number:
α R2 n(2)β











ELAB:  118:  LSU
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).












Table A-7.  Summary of total alkalinity analysis for the 31-May-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: Light pH meter specifications:
Previous Dry Hours: 50 pH Probe Calibration: Slope = 102%
Traffic: Moderate Event Sampling Date:
Time Line: 16:45 to 20:18 Samples Collected By: AAB, CMD, EEK, JDM
Time = 0 16:59 Analysis Date:
Readings Taken by: AAB, CMD, EEK, JDM Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-1654 0.0
1i31may01-1659 5.0 55.0 67.0 13.9
2i31may01-1702 8.0 31.0 35.0 8.6
3i31may01-1704 10.0 32.0 31.0 2.2
4i31may01-1706 12.0 34.0 39.0 9.7
5i31may01-1708 14.0 28.0 38.0 21.4
6i31may01-1710 16.0 42.0 40.0 3.4
7i31may01-1713 19.0 37.0 41.0 7.3
8i31may01-1715 21.0 58.0 45.0 17.8
9i31may01-1717 23.0 50.0 41.0 14.0
10i31may01-1719 25.0 44.0 42.0 3.3
11i31may01-1721 27.0 42.0 51.0 13.7
12i31may01-1726 32.0 47.0 41.0 9.6
13i31may01-1731 37.0 51.0 43.0 12.0
14i31may01-1736 42.0 55.0 49.0 8.2
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Table A-8.  Raw data from total alkalinity analysis of the 31-May-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: Light pH meter specifications:
Previous Dry Hours: 50 pH Probe Calibration Slope = 102%
Traffic: Moderate Event Sampling Date:
Time Line: 16:45 to 20:18 Samples Collected By: AAB, CMD, EEK, JDM
Time = 0 16:59 Analysis Date:
Readings Taken by: AAB, CMD, EEK, JDM Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1654 0.0
1i31may01-1659 5.0 100.0 7.19 4.54 1.5 7.0 55.0
2i31may01-1702 8.0 100.0 7.05 4.32 0.0 3.1 31.0
3i31may01-1704 10.0 100.0 7.06 4.52 6.6 9.8 32.0
4i31may01-1706 12.0 100.0 7.06 4.47 12.9 16.3 34.0
5i31may01-1708 14.0 100.0 7.19 4.51 20.2 23.0 28.0
6i31may01-1710 16.0 100.0 6.99 4.51 3.8 8.0 42.0
7i31may01-1713 19.0 100.0 7.05 4.52 12.0 15.7 37.0
8i31may01-1715 21.0 100.0 6.92 3.63 0.2 6.0 58.0
9i31may01-1717 23.0 100.0 6.91 4.42 6.0 11.0 50.0
10i31may01-1719 25.0 100.0 7.00 4.54 11.0 15.4 44.0
11i31may01-1721 27.0 100.0 6.94 4.52 15.4 19.6 42.0
12i31may01-1726 32.0 100.0 7.06 4.43 19.6 24.3 47.0
13i31may01-1731 37.0 100.0 6.99 4.53 0.4 5.5 51.0
14i31may01-1736 42.0 100.0 7.14 4.42 5.5 11.0 55.0
15i31may01-1741 47.0 100.0 7.27 4.44 11.0 16.7 57.0
31-May-2001
31-May-2001
TOTAL ALKALINITY ANALYSIS FOR 31 MAY 2001 EVENT (PAGE 2 OF 3)
31-May-2001 APHA Standard Method 2320-B
Orion 290-A 




















Table A-8 (continued).  Raw data from total alkalinity analysis of the 31-May-01 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: Light pH meter specifications:
Previous Dry Hours: 50 pH Probe Calibration Slope = 102%
Traffic: Moderate Event Sampling Date:
Time Line: 16:45 to 20:18 Samples Collected By: AAB, CMD, EEK, JDM
Time = 0 16:59 Analysis Date:
Readings Taken by: AAB, CMD, EEK, JDM Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1654 0.0
1i31may01-1659 5.0 100.0 7.12 4.52 7.0 13.7 67.0
2i31may01-1702 8.0 100.0 7.02 4.41 3.1 6.6 35.0
3i31may01-1704 10.0 100.0 7.03 4.49 9.8 12.9 31.0
4i31may01-1706 12.0 100.0 7.07 4.50 16.3 20.2 39.0
5i31may01-1708 14.0 100.0 6.98 4.46 0.0 3.8 38.0
6i31may01-1710 16.0 100.0 7.03 4.25 8.0 12.0 40.0
7i31may01-1713 19.0 100.0 7.14 4.53 15.7 19.8 41.0
8i31may01-1715 21.0 100.0 7.08 4.50 19.8 24.3 45.0
9i31may01-1717 23.0 100.0 7.06 4.52 24.3 28.4 41.0
10i31may01-1719 25.0 100.0 7.17 4.52 0.0 4.2 42.0
11i31may01-1721 27.0 100.0 6.98 4.51 4.2 9.3 51.0
12i31may01-1726 32.0 100.0 7.14 4.52 9.3 13.4 41.0
13i31may01-1731 37.0 100.0 7.10 4.51 13.4 17.7 43.0
14i31may01-1736 42.0 100.0 7.19 4.51 17.7 22.6 49.0





31-May-2001 APHA Standard Method 2320-B
 Precipitation Event Information Laboratory Analysis Specifications
Measurement B














Table A-9.  Turbidity analysis for the 31-May-01 storm event  
Event Date:
Precipitation: Light
Previous Dry Hours: 50
Traffic: Moderate AAB, CMD, EEK, JDM
Time Line: 16:45 to 20:18
Time = 0 16:59 Conducted by: AAB 
Readings Taken by: AAB, CMD, EEK, JDM Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-1654 0.0
1i31may01-1659 5.0 2855.0 2787.0 2768.0 2663.0 3113.0 2837.2 168.8 6.0
2i31may01-1702 8.0 212.0 213.0 215.0 227.0 230.0 219.4 8.4 3.8
3i31may01-1704 10.0 208.0 191.0 187.0 140.0 192.0 183.6 25.7 14.0
4i31may01-1706 12.0 189.0 187.0 185.0 186.0 186.8 1.7 0.9
5i31may01-1708 14.0 178.0 173.0 188.0 167.0 168.0 174.8 8.6 4.9
6i31may01-1710 16.0 167.0 172.0 187.0 185.0 177.8 9.8 5.5
7i31may01-1713 19.0 166.0 165.0 165.0 163.0 164.8 1.3 0.8
8i31may01-1715 21.0 183.0 186.0 186.0 186.0 185.0 185.2 1.3 0.7
9i31may01-1717 23.0 186.0 184.0 188.0 189.0 186.8 2.2 1.2
10i31may01-1719 25.0 189.0 195.0 201.0 205.0 204.0 198.8 6.7 3.4
11i31may01-1721 27.0 204.0 199.0 198.0 195.0 195.0 198.2 3.7 1.9
12i31may01-1726 32.0 198.0 198.0 196.0 197.0 197.3 1.0 0.5
13i31may01-1731 37.0 186.0 163.0 161.0 166.0 170.0 169.2 10.0 5.9
14i31may01-1736 42.0 175.0 179.0 178.0 179.0 177.8 1.9 1.1
15i31may01-1741 47.0 155.0 156.0 152.0 153.0 154.0 1.8 1.2
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
     to ensure precision of replicates.
TURBIDITY ANALYSIS FOR 31 MAY 2001 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 






























     Table A-10.  Total chemical oxygen demand (COD) analysis for the 31-May-01 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.0 -33.00
Event Sampling Date: Standard 100 0.0 0.063 124.50
Sampled By: Standard 200 0.0 0.113 249.50
Test Date: Standard 400 0.0 0.182 422.00
Time 0 for Event: Standard 800 0.0 0.358 862.00
CODs Conducted by:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: VI010
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1654 0.0
1i31may01-1659 5.0 2.0 1A 0.541 0.539 0.5400 1317.00 1B 0.460 0.458 0.4590 1114.50 1215.8 143.2 16.7 2431.5
2i31may01-1702 8.0 2.0 2A 0.118 0.118 0.1180 295.8 2B 0.134 0.134 0.1340 335.8 315.8 28.3 12.7 631.5
3i31may01-1704 10.0 2.0 3A 0.081 0.081 0.0810 203.3 3B 0.079 0.080 0.0795 199.5 201.4 2.7 1.9 402.8
4i31may01-1706 12.0 2.0 4A 0.081 0.082 0.0815 204.5 4B 0.080 0.080 0.0800 200.8 202.6 2.7 1.9 405.3
5i31may01-1708 14.0 2.0 5A 0.084 0.084 0.0840 210.8 5B 0.080 0.081 0.0805 202.0 206.4 6.2 4.2 412.8
6i31may01-1710 16.0 2.0 6A 0.082 0.083 0.0825 207.0 6B 0.084 0.083 0.0835 209.5 208.3 1.8 1.2 416.5
7i31may01-1713 19.0 2.0 7A 0.081 0.084 0.0825 207.0 7B 0.088 0.088 0.0880 220.8 213.9 9.7 6.4 427.8
8i31may01-1715 21.0 2.0 8A 0.089 0.089 0.0890 223.3 8B 0.095 0.096 0.0955 239.5 231.4 11.5 7.0 462.8
9i31may01-1717 23.0 2.0 9A 0.091 0.089 0.0900 225.8 9B 0.087 0.088 0.0875 219.5 222.6 4.4 2.8 445.3
10i31may01-1719 25.0 2.0 10A 0.091 0.093 0.0920 230.8 10B 0.097 0.097 0.0970 243.3 237.0 8.8 5.3 474.0
11i31may01-1721 27.0 2.0 11A 0.096 0.095 0.0955 239.5 11B 0.096 0.097 0.0965 242.0 240.8 1.8 1.0 481.5
12i31may01-1726 32.0 2.0 12A 0.087 0.091 0.0890 223.3 12B 0.090 0.091 0.0905 227.0 225.1 2.7 1.7 450.3
13i31may01-1731 37.0 2.0 13A 0.085 0.084 0.0845 212.0 13B 0.087 0.087 0.0870 218.3 215.1 4.4 2.9 430.3
14i31may01-1736 42.0 2.0 14A 0.086 0.085 0.0855 214.5 14B 0.085 0.084 0.0845 212.0 213.3 1.8 1.2 426.5
15i31may01-1741 47.0 2.0 15A 0.078 0.078 0.0780 195.8 15B 0.076 0.078 0.0770 193.3 194.5 1.8 1.3 389.0
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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  Table A-11.  Dissolved  chemical oxygen demand (COD) (< 0.45 µm) analysis for the 31-May-01 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.0 -33.00
Sampling Date: Standard 100 0.0 0.063 124.50
Sampled By: Standard 200 0.0 0.113 249.50
Test Date: Standard 400 0.0 0.182 422.00
Time 0 for Event: Standard 800 0.0 0.358 862.00
Conducted by:
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: VI010
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1654 0.0
1i31may01-1659 5.0 2.0 1A 0.090 0.091 0.0905 193.25 1B 0.089 0.089 0.0890 189.50 191.38 2.7 2.0 382.75
2i31may01-1702 8.0 2.0 2A 0.042 0.043 0.0425 73.25 2B 0.043 0.041 0.0420 72.00 72.63 0.9 1.7 145.25
3i31may01-1704 10.0 2.0 3A 0.041 0.041 0.0410 69.50 3B 0.043 0.042 0.0425 73.25 71.38 2.7 5.3 142.75
4i31may01-1706 12.0 2.0 4A 0.045 0.046 0.0455 80.75 4B 0.049 0.048 0.0485 88.25 84.50 5.3 8.9 169.00
5i31may01-1708 14.0 2.0 5A 0.089 0.091 0.0900 192.00 5B 0.105 0.106 0.1055 230.75 211.38 27.4 18.3 422.75
6i31may01-1710 16.0 2.0 6A 0.051 0.050 0.0505 93.25 6B 0.053 0.053 0.0530 99.50 96.38 4.4 6.5 192.75
7i31may01-1713 19.0 2.0 7A 0.051 0.051 0.0510 94.50 7B 0.058 0.056 0.0570 109.50 102.00 10.6 14.7 204.00
8i31may01-1715 21.0 2.0 8A 0.053 0.052 0.0525 98.25 8B 0.059 0.058 0.0585 113.25 105.75 10.6 14.2 211.50
9i31may01-1717 23.0 2.0 9A 0.056 0.055 0.0555 105.75 9B 0.06 0.062 0.0610 119.50 112.63 9.7 12.2 225.25
10i31may01-1719 25.0 2.0 10A 0.055 0.054 0.0545 103.25 10B 0.057 0.057 0.0570 109.50 106.38 4.4 5.9 212.75
11i31may01-1721 27.0 2.0 11A 0.051 0.053 0.0520 97.00 11B 0.054 0.054 0.0540 102.00 99.50 3.5 5.0 199.00
12i31may01-1726 32.0 2.0 12A 0.049 0.047 0.0480 87.00 12B 0.049 0.050 0.0495 90.75 88.88 2.7 4.2 177.75
13i31may01-1731 37.0 2.0 13A 0.048 0.048 0.0480 87.00 13B 0.048 0.048 0.0480 87.00 87.00 0.0 0.0 174.00
14i31may01-1736 42.0 2.0 14A 0.053 0.053 0.0530 99.50 14B 0.056 0.057 0.0565 108.25 103.88 6.2 8.4 207.75
15i31may01-1741 47.0 2.0 15A 0.046 0.046 0.0460 82.00 15B 0.048 0.050 0.0490 89.50 85.75 5.3 8.7 171.50
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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Table A-12.  Summary of suspended solids analysis for the 31-May-01 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: Light VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: 50 Event Sampling Date: 31-May-2001
Traffic: Moderate Samples Collected By: AAB, CMD, EEK, JDM
Time Line: 16:45 to 20:18 Analysis Date: 4-Jun-2001
Time = 0 16:59 Conducted By: AAB, EEK
Readings Taken by: AAB, CMDAAB, CMD AAB, CMD Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1654 0.0
1i31may01-1659 5.0 2872.0 3760.0 3684.0 3438.7 492.2 14.3
2i31may01-1702 8.0 170.0 166.0 168.0 168.0 2.0 1.2
3i31may01-1704 10.0 120.0 154.0 132.0 135.3 17.2 12.7
4i31may01-1706 12.0 136.0 130.0 126.0 130.7 5.0 3.9
5i31may01-1708 14.0 98.0 102.0 98.0 99.3 2.3 2.3
6i31may01-1710 16.0 82.0 104.0 102.0 96.0 12.2 12.7
7i31may01-1713 19.0 84.0 96.0 106.0 95.3 11.0 11.6
8i31may01-1715 21.0 132.0 108.0 150.0 130.0 21.1 16.2
9i31may01-1717 23.0 108.0 102.0 116.0 108.7 7.0 6.5
10i31may01-1719 25.0 124.0 128.0 124.0 125.3 2.3 1.8
11i31may01-1721 27.0 162.0 158.0 152.0 157.3 5.0 3.2
12i31may01-1726 32.0 108.0 116.0 118.0 114.0 5.3 4.6
13i31may01-1731 37.0 124.0 90.0 98.0 104.0 17.8 17.1
14i31may01-1736 42.0 100.0 100.0 98.0 99.3 1.2 1.2
15i31may01-1741 47.0 82.0 92.0 90.0 88.0 5.3 6.0
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1654 0.0 0.0 0.0 0.0
1i31may01-1659 5.0 1228.0 1584.0 1584.0 1465.3 205.5 14.0
2i31may01-1702 8.0 58.0 66.0 64.0 62.7 4.2 6.6
3i31may01-1704 10.0 54.0 58.0 58.0 56.7 2.3 4.1
4i31may01-1706 12.0 58.0 58.0 54.0 56.7 2.3 4.1
5i31may01-1708 14.0 50.0 46.0 50.0 48.7 2.3 4.7
6i31may01-1710 16.0 50.0 46.0 48.0 48.0 2.0 4.2
7i31may01-1713 19.0 42.0 40.0 44.0 42.0 2.0 4.8
8i31may01-1715 21.0 58.0 48.0 50.0 52.0 5.3 10.2
9i31may01-1717 23.0 54.0 54.0 50.0 52.7 2.3 4.4
10i31may01-1719 25.0 54.0 58.0 54.0 55.3 2.3 4.2
11i31may01-1721 27.0 66.0 68.0 70.0 68.0 2.0 2.9
12i31may01-1726 32.0 56.0 58.0 60.0 58.0 2.0 3.4
13i31may01-1731 37.0 56.0 48.0 42.0 48.7 7.0 14.4
14i31may01-1736 42.0 36.0 48.0 48.0 44.0 6.9 15.7
15i31may01-1741 47.0 40.0 38.0 38.0 38.7 1.2 3.0
Laboratory Analysis SpecificationsPrecipitation Event Information
 SUSPENDED SOLIDS ANALYSIS FOR 31 MAY 2001 STORM EVENT (PAGE 1 OF 3)
31-May-2001
Summary of VSSC Analyses
Measurements
(mg/L)





(1) SSC = Suspended Solids Concentrations 















Table A-13.  Raw data from total suspended and volatile suspended solids analysis of the 
31-May-01 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1654 0.0
1i31may01-1659 5.0 1.3382 25.0 1.41 1.3793 2872.0 1228.0
2i31may01-1702 8.0 1.3143 50.0 1.3228 1.3199 170.0 58.0
3i31may01-1704 10.0 1.3356 50.0 1.3416 1.3389 120.0 54.0
4i31may01-1706 12.0 1.3443 50.0 1.3511 1.3482 136.0 58.0
5i31may01-1708 14.0 1.3485 50.0 1.3534 1.3509 98.0 50.0
6i31may01-1710 16.0 1.3343 50.0 1.3384 1.3359 82.0 50.0
7i31may01-1713 19.0 1.3461 50.0 1.3503 1.3482 84.0 42.0
8i31may01-1715 21.0 1.3451 50.0 1.3517 1.3488 132.0 58.0
9i31may01-1717 23.0 1.3532 50.0 1.3586 1.3559 108.0 54.0
10i31may01-1719 25.0 1.3425 50.0 1.3487 1.3460 124.0 54.0
11i31may01-1721 27.0 1.3300 50.0 1.3381 1.3348 162.0 66.0
12i31may01-1726 32.0 1.3454 50.0 1.3508 1.3480 108.0 56.0
13i31may01-1731 37.0 1.3473 50.0 1.3535 1.3507 124.0 56.0
14i31may01-1736 42.0 1.3494 50.0 1.3544 1.3526 100.0 36.0
15i31may01-1741 47.0 1.3766 50.0 1.3807 1.3787 82.0 40.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1654 0.0
1i31may01-1659 5.0 1.347 25.0 1.4410 1.4014 3760.0 1584.0
2i31may01-1702 8.0 1.3398 50.0 1.3481 1.3448 166.0 66.0
3i31may01-1704 10.0 1.3371 50.0 1.3448 1.3419 154.0 58.0
4i31may01-1706 12.0 1.32 50.0 1.3265 1.3236 130.0 58.0
5i31may01-1708 14.0 1.3234 50.0 1.3285 1.3262 102.0 46.0
6i31may01-1710 16.0 1.3386 50.0 1.3438 1.3415 104.0 46.0
7i31may01-1713 19.0 1.3407 50.0 1.3455 1.3435 96.0 40.0
8i31may01-1715 21.0 1.3338 50.0 1.3392 1.3368 108.0 48.0
9i31may01-1717 23.0 1.3489 50.0 1.3540 1.3513 102.0 54.0
10i31may01-1719 25.0 1.3265 50.0 1.3329 1.3300 128.0 58.0
11i31may01-1721 27.0 1.3232 50.0 1.3311 1.3277 158.0 68.0
12i31may01-1726 32.0 1.3271 50.0 1.3329 1.3300 116.0 58.0
13i31may01-1731 37.0 1.3762 50.0 1.3807 1.3783 90.0 48.0
14i31may01-1736 42.0 1.3415 50.0 1.3465 1.3441 100.0 48.0
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Table A-13 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 31-May-01 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1654 0.0
1i31may01-1659 5.0 1.3361 25.0 1.4282 1.3886 3684.0 1584.0
2i31may01-1702 8.0 1.3377 50.0 1.3461 1.3429 168.0 64.0
3i31may01-1704 10.0 1.3300 50.0 1.3366 1.3337 132.0 58.0
4i31may01-1706 12.0 1.3381 50.0 1.3444 1.3417 126.0 54.0
5i31may01-1708 14.0 1.3828 50.0 1.3877 1.3852 98.0 50.0
6i31may01-1710 16.0 1.3323 50.0 1.3374 1.3350 102.0 48.0
7i31may01-1713 19.0 1.3198 50.0 1.3251 1.3229 106.0 44.0
8i31may01-1715 21.0 1.3337 50.0 1.3412 1.3387 150.0 50.0
9i31may01-1717 23.0 1.3367 50.0 1.3425 1.3400 116.0 50.0
10i31may01-1719 25.0 1.3454 50.0 1.3516 1.3489 124.0 54.0
11i31may01-1721 27.0 1.3353 50.0 1.3429 1.3394 152.0 70.0
12i31may01-1726 32.0 1.3376 50.0 1.3435 1.3405 118.0 60.0
13i31may01-1731 37.0 1.3469 50.0 1.3518 1.3497 98.0 42.0
14i31may01-1736 42.0 1.3477 50.0 1.3526 1.3502 98.0 48.0
15i31may01-1741 47.0 1.3335 50.0 1.3380 1.3361 90.0 38.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C






















               Table A-14.  Raw data from dissolved  (< 0.45 µm) metal analysis of the 31-May-01 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1654 0.0
1id31may01-1659 5.0 104.0 93.0 98.5 11.2
2id31may01-1702 8.0 232.0 136.0 184.0 52.2
3id31may01-1704 10.0 169.0 228.0 198.5 29.7
4id31may01-1706 12.0 212.0 313.0 262.5 38.5
5id31may01-1708 14.0 140.0 143.0 141.5 2.1
6id31may01-1710 16.0 198.0 157.0 177.5 23.1
7id31may01-1713 19.0 191.0 270.0 230.5 34.3
8id31may01-1715 21.0 197.0 120.0 158.5 48.6 1.  Dilutions have not been factored into raw data.
9id31may01-1717 23.0 156.0 187.0 171.5 18.1 2.  Refer to Sample Legend.
10id31may01-1719 25.0 133.0 117.0 125.0 12.8 3.  Mean is an arithmetic mean.
11id31may01-1721 27.0 249.0 321.0 285.0 25.3 4.  Relative Percent Difference 
12id31may01-1726 32.0 236.0 132.0 184.0 56.5      (for duplicate measurement).
13id31may01-1731 37.0 190.0 136.0 163.0 33.1
14id31may01-1736 42.0 321.0 459.0 390.0 35.4
15id31may01-1741 47.0 203.0 151.0 177.0 29.4
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1654 0.0
1id31may01-1659 5.0 3.2 3.1 3.1 2.9 221.0 219.0 220.0 0.9 400.0 363.0 381.5 9.7
2id31may01-1702 8.0 2.3 1.5 1.9 43.9 55.9 52.3 54.1 6.7 331.0 185.0 258.0 56.6
3id31may01-1704 10.0 6.1 1.8 3.9 110.3 50.7 53.6 52.2 5.6 199.0 263.0 231.0 27.7
4id31may01-1706 12.0 2.1 2.6 2.3 19.3 51.3 55.5 53.4 7.9 315.0 465.0 390.0 38.5
5id31may01-1708 14.0 1.6 1.6 1.6 5.0 44.2 43.7 44.0 1.1 227.0 231.0 229.0 1.7
6id31may01-1710 16.0 2.3 1.8 2.1 26.8 44.8 43.4 44.1 3.2 308.0 237.0 272.5 26.1
7id31may01-1713 19.0 2.4 2.7 2.5 9.1 44.8 47.2 46.0 5.2 344.0 435.0 389.5 23.4
8id31may01-1715 21.0 2.6 1.9 2.3 32.4 46.9 42.2 44.6 10.5 369.0 245.0 307.0 40.4
9id31may01-1717 23.0 2.1 2.5 2.3 20.2 42.7 43.7 43.2 2.3 260.0 305.0 282.5 15.9
10id31may01-1719 25.0 2.2 2.0 2.1 7.1 41.2 39.8 40.5 3.5 260.0 236.0 248.0 9.7
11id31may01-1721 27.0 2.6 3.4 3.0 26.0 42.5 37.6 40.1 12.2 378.0 247.0 312.5 41.9
12id31may01-1726 32.0 1.9 2.2 2.0 10.3 33.3 40.4 36.9 19.3 216.0 201.0 208.5 7.2
13id31may01-1731 37.0 2.0 2.0 2.0 1.0 35.5 35.9 35.7 1.1 219.0 214.0 216.5 2.3
14id31may01-1736 42.0 3.4 4.5 3.9 28.1 37.6 41.8 39.7 10.6 484.0 648.0 566.0 29.0
15id31may01-1741 47.0 2.1 2.3 2.2 8.3 23.7 27.0 25.4 13.0 234.0 254.0 244.0 8.2
RAW1 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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  Table A-14 (continued).  Raw data from dissolved  (< 0.45 µm) metal analysis of the 31-May-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1654 0.0
1id31may01-1659 5.0 82.5 73.4 78.0 11.7 65.9 58.8 62.4 11.4 241.0 238.0 239.5 1.3
2id31may01-1702 8.0 24.0 23.0 23.5 4.3 31.3 27.9 29.6 11.5 123.0 109.0 116.0 12.1
3id31may01-1704 10.0 24.7 24.9 24.8 0.8 29.5 31.7 30.6 7.2 106.0 118.0 112.0 10.7
4id31may01-1706 12.0 28.2 30.3 29.3 7.2 54.4 38.1 46.3 35.2 124.0 147.0 135.5 17.0
5id31may01-1708 14.0 34.2 33.6 33.9 1.8 36.1 36.8 36.5 1.9 122.0 123.0 122.5 0.8
6id31may01-1710 16.0 35.8 34.4 35.1 4.0 39.3 39.2 39.3 0.3 136.0 126.0 131.0 7.6
7id31may01-1713 19.0 31.5 30.2 30.9 4.2 44.8 44.8 44.8 0.0 149.0 155.0 152.0 3.9
8id31may01-1715 21.0 29.3 25.5 27.4 13.9 42.4 39.5 41.0 7.1 156.0 140.0 148.0 10.8
9id31may01-1717 23.0 30.1 28.9 29.5 4.1 44.2 42.6 43.4 3.7 142.0 149.0 145.5 4.8
10id31may01-1719 25.0 30.1 27.6 28.9 8.7 44.2 41.8 43.0 5.6 151.0 141.0 146.0 6.8
11id31may01-1721 27.0 27.7 26.4 27.1 4.8 43.5 42.6 43.1 2.1 160.0 148.0 154.0 7.8
12id31may01-1726 32.0 28.3 31.0 29.7 9.1 37.4 36.6 37.0 2.2 99.8 143.0 121.4 35.6
13id31may01-1731 37.0 25.8 24.7 25.3 4.4 37.5 36.6 37.1 2.4 120.0 116.0 118.0 3.4
14id31may01-1736 42.0 30.2 28.2 29.2 6.8 43.0 46.0 44.5 6.7 148.0 163.0 155.5 9.6
15id31may01-1741 47.0 18.3 20.7 19.5 12.3 38.5 40.0 39.3 3.8 91.2 103.0 97.1 12.2
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1654 0.0
1id31may01-1659 5.0 5.1 5.0 5.0 1.0 8.8 5.2 7.0 51.6 3.2 2.1 2.7 39.8
2id31may01-1702 8.0 1.9 2.0 1.9 4.7 6.3 1.6 4.0 121.0 3.1 0.8 2.0 119.3
3id31may01-1704 10.0 2.1 2.2 2.1 0.5 1.4 3.4 2.4 86.6 22.1 1.9 12.0 168.6
4id31may01-1706 12.0 2.5 2.7 2.6 7.0 1.4 0.9 1.1 42.4 2.2 3.9 3.1 57.5
5id31may01-1708 14.0 2.7 2.8 2.7 2.2 0.8 0.9 0.8 10.2 0.6 0.6 0.6 1.2
6id31may01-1710 16.0 3.3 3.6 3.5 7.0 1.1 1.1 1.1 4.6 1.8 0.6 1.2 97.2
7id31may01-1713 19.0 4.3 4.5 4.4 3.9 1.3 1.5 1.4 15.1 2.0 3.1 2.5 44.3
8id31may01-1715 21.0 4.5 4.5 4.5 0.7 5.8 2.5 4.1 80.6 1.9 0.5 1.2 112.2
9id31may01-1717 23.0 4.5 4.7 4.6 5.7 4.5 2.4 3.4 58.9 0.6 1.3 1.0 70.4
10id31may01-1719 25.0 4.6 4.5 4.5 0.9 1.5 3.4 2.4 77.0 0.7 0.5 0.6 33.7
11id31may01-1721 27.0 3.9 3.9 3.9 1.0 1.3 3.1 2.2 82.2 3.0 0.8 1.9 115.5
12id31may01-1726 32.0 3.1 4.1 3.6 28.2 1.3 2.1 1.7 49.6 1.0 0.7 0.8 40.4
13id31may01-1731 37.0 4.0 4.0 4.0 1.0 3.0 1.7 2.4 57.6 0.9 0.6 0.8 40.2
14id31may01-1736 42.0 3.9 4.1 4.0 4.3 2.1 4.5 3.3 70.1 5.6 8.7 7.2 42.2
15id31may01-1741 47.0 3.2 3.9 3.5 19.5 3.3 3.2 3.2 3.7 0.8 0.7 0.8 13.5
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
RAW1 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Pb (m/z = 208)
Replicate [µg/L]
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 Table A-15.  Raw data from particulate metal analysis of the 31-May-01 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1654 0.0
1ip31may01-1659 5.0 3720.0 4940.0 4330.0 13.2
2ip31may01-1702 8.0 1260.0 2560.0 1910.0 29.1
3ip31may01-1704 10.0 1120.0 1490.0 1305.0 13.2
4ip31may01-1706 12.0 1250.0 950.0 1100.0 14.6
5ip31may01-1708 14.0 1060.0 1100.0 1080.0 1.8
6ip31may01-1710 16.0 920.0 1190.0 1055.0 12.0
7ip31may01-1713 19.0 878.0 953.0 915.5 4.0
8ip31may01-1715 21.0 924.0 963.0 943.5 2.0 1.  Dilutions have not been factored into raw data.
9ip31may01-1717 23.0 30300.0 1410.0 15855.0 167.3 2.  Refer to Sample Legend.
10ip31may01-1719 25.0 1780.0 1140.0 1460.0 24.6 3.  Mean is an arithmetic mean.
11ip31may01-1721 27.0 1800.0 1480.0 1640.0 10.3 4.  Relative Percent Difference 
12ip31may01-1726 32.0 1700.0 1470.0 1585.0 7.5      (for duplicate measurement).
13ip31may01-1731 37.0 1620.0 1140.0 1380.0 19.0
14ip31may01-1736 42.0 1220.0 795.0 1007.5 23.6
15ip31may01-1741 47.0 1190.0 1010.0 1100.0 8.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1654 0.0
1ip31may01-1659 5.0 38.6 32.2 35.4 18.1 83.2 115.0 99.1 32.1 3030.0 4250.0 3640.0 15.5
2ip31may01-1702 8.0 20.9 17.6 19.3 17.1 27.2 30.9 29.1 12.7 1000.0 1220.0 1110.0 9.4
3ip31may01-1704 10.0 21.1 33.3 27.2 44.9 21.3 20.8 21.1 2.4 933.0 905.0 919.0 1.5
4ip31may01-1706 12.0 32.1 37.5 34.8 15.5 22.6 22.9 22.8 1.3 995.0 828.0 911.5 9.6
5ip31may01-1708 14.0 17.5 16.1 16.8 8.3 17.2 20.6 18.9 18.0 862.0 809.0 835.5 3.2
6ip31may01-1710 16.0 25.9 14.4 20.2 57.1 16.6 20.0 18.3 18.6 798.0 796.0 797.0 0.1
7ip31may01-1713 19.0 20.5 18.4 19.5 10.8 18.3 20.0 19.2 8.9 732.0 872.0 802.0 8.4
8ip31may01-1715 21.0 16.1 16.2 16.2 0.6 15.3 18.6 17.0 19.5 793.0 807.0 800.0 0.9
9ip31may01-1717 23.0 175.0 16.2 95.6 166.1 791.0 18.6 404.8 190.8 27800.0 1410.0 14605.0 164.8
10ip31may01-1719 25.0 13.9 12.8 13.4 8.2 26.8 17.0 21.9 44.7 954.0 934.0 944.0 1.1
11ip31may01-1721 27.0 22.2 14.6 18.4 41.3 32.9 22.4 27.7 38.0 1150.0 1180.0 1165.0 1.3
12ip31may01-1726 32.0 21.0 20.2 20.6 3.9 22.0 20.2 21.1 8.5 1060.0 1120.0 1090.0 2.7
13ip31may01-1731 37.0 14.4 18.8 16.6 26.5 25.2 15.3 20.3 48.9 866.0 916.0 891.0 2.8
14ip31may01-1736 42.0 14.7 39.7 27.2 91.9 13.6 12.2 12.9 10.9 730.0 681.0 705.5 3.5
15ip31may01-1741 47.0 11.9 23.1 17.5 64.0 12.9 13.9 13.4 7.5 712 864 788.0 9.2
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-15 (continued).  Raw data from particulate metal analysis of the 31-May-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1654 0.0
1ip31may01-1659 5.0 31.4 39.6 35.5 23.1 27.3 50.9 39.1 60.4 374.0 584.0 479.0 43.8
2ip31may01-1702 8.0 17.7 13.6 15.7 26.2 14.2 13.2 13.7 7.3 135.0 132.0 133.5 2.2
3ip31may01-1704 10.0 17.3 23.0 20.2 28.3 13.3 10.6 12.0 22.6 90.1 97.1 93.6 7.5
4ip31may01-1706 12.0 24.9 26.8 25.9 7.4 10.0 10.1 10.1 1.0 79.9 106.0 93.0 28.1
5ip31may01-1708 14.0 16.1 12.6 14.4 24.4 10.4 12.6 11.5 19.1 124.0 101.0 112.5 20.4
6ip31may01-1710 16.0 20.1 11.4 15.8 55.2 9.0 11.6 10.3 25.6 120.0 101.0 110.5 17.2
7ip31may01-1713 19.0 16.4 12.7 14.6 25.4 12.7 10.2 11.5 21.8 85.2 99.5 92.4 15.5
8ip31may01-1715 21.0 13.5 14.3 13.9 5.8 10.5 10.4 10.5 1.0 95.7 113.0 104.4 16.6
9ip31may01-1717 23.0 324.0 12.7 168.4 184.9 251.0 10.2 130.6 184.4 226.0 113.0 169.5 66.7
10ip31may01-1719 25.0 12.5 11.9 12.2 4.9 14.3 12.4 13.4 14.2 89.0 118.0 103.5 28.0
11ip31may01-1721 27.0 14.8 8.9 11.8 50.0 17.5 15.3 16.4 13.4 95.6 105.0 100.3 9.4
12ip31may01-1726 32.0 13.6 14.5 14.1 6.4 12.4 13.4 12.9 7.8 90.5 100.0 95.3 10.0
13ip31may01-1731 37.0 10.1 16.6 13.4 48.7 11.2 10.1 10.7 10.3 78.1 93.9 86.0 18.4
14ip31may01-1736 42.0 10.5 27.2 18.9 88.6 12.0 8.9 10.4 30.0 75.9 73.6 74.8 3.1
15ip31may01-1741 47.0 8.72 15.8 12.3 57.7 9.61 10.1 9.9 5.0 75.1 83.9 79.5 11.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1654 0.0
1ip31may01-1659 5.0 10.2 22.3 16.3 74.5 6.3 2.5 4.4 87.7 28.5 46.6 37.6 48.2
2ip31may01-1702 8.0 10.1 19.0 14.6 61.2 2.1 2.0 2.0 4.9 9.3 12.0 10.7 24.9
3ip31may01-1704 10.0 9.3 14.2 11.7 41.9 1.9 1.7 1.8 9.9 7.2 6.9 7.0 4.5
4ip31may01-1706 12.0 9.6 17.0 13.3 55.4 3.2 1.7 2.5 60.7 7.1 5.7 6.4 22.8
5ip31may01-1708 14.0 13.0 16.1 14.6 21.3 1.9 1.9 1.9 3.7 7.1 7.8 7.5 9.5
6ip31may01-1710 16.0 11.5 17.6 14.6 41.9 1.9 2.3 2.1 18.6 6.4 7.6 7.0 17.2
7ip31may01-1713 19.0 12.8 17.2 15.0 29.3 2.0 2.2 2.1 7.6 6.1 6.6 6.3 8.4
8ip31may01-1715 21.0 13.4 18.9 16.2 34.1 2.2 2.2 2.2 2.3 6.0 6.4 6.2 6.5
9ip31may01-1717 23.0 297.0 18.9 158.0 176.1 320.0 2.2 161.1 197.3 279.0 6.6 142.8 190.8
10ip31may01-1719 25.0 11.3 12.8 12.1 12.4 1.0 0.9 1.0 6.2 7.9 7.1 7.5 11.0
11ip31may01-1721 27.0 11.1 9.3 10.2 18.0 1.3 0.7 1.0 58.5 10.3 10.0 10.2 3.0
12ip31may01-1726 32.0 10.0 12.2 11.1 20.2 1.4 1.5 1.5 6.8 7.8 8.1 8.0 4.4
13ip31may01-1731 37.0 10.5 11.4 11.0 8.2 0.9 1.4 1.2 43.7 6.9 6.4 6.6 7.1
14ip31may01-1736 42.0 10.4 12.4 11.4 17.5 0.7 1.4 1.1 65.4 8.0 6.0 7.0 28.3
15ip31may01-1741 47.0 11.4 15.1 13.3 27.9 0.7 1.5 1.1 72.6 9.07 9.85 9.5 8.2
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
RAW1 METAL DATA FOR 31 MAY 2001 STORM EVENT (PAGE 4 OF 4)
PARTICULATE FRACTION
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Table A-16.  Raw data from pH analysis of the 31-May-01 storm event 
Event Date: SM:  4500-H+B1
Precipitation: Light Orion 290A
Previous Dry Hours: 50
Traffic: Moderate
Time Line: 16:54 to 20:18
Time = 0 16:54
Readings Taken by: EEK
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 102%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-1654 0.0
1i31may01-1659 5.0 7.1 7.1 7.1 0.0 0.6
2i31may01-1702 8.0 7.3 7.4 7.3 0.1 0.9
3i31may01-1704 10.0 7.4 7.4 7.4 0.0 0.3
4i31may01-1706 12.0 7.4 7.3 7.4 0.0 0.7
5i31may01-1708 14.0 7.3 7.3 7.3 0.0 0.0
6i31may01-1710 16.0 7.3 7.3 7.3 0.1 0.8
7i31may01-1713 19.0 7.3 7.3 7.3 0.0 0.3
8i31may01-1715 21.0 7.4 7.4 7.4 0.0 0.1
9i31may01-1717 23.0 7.4 7.4 7.4 0.0 0.3
10i31may01-1719 25.0 7.4 7.4 7.4 0.0 0.0
11i31may01-1721 27.0 7.3 7.3 7.3 0.0 0.6
12i31may01-1726 32.0 7.4 7.4 7.4 0.0 0.2
13i31may01-1731 37.0 7.3 7.3 7.3 0.0 0.1
14i31may01-1736 42.0 7.2 7.3 7.3 0.0 0.2
15i31may01-1741 47.0 7.2 7.3 7.2 0.1 1.4




































Table A-17.  Raw data from total dissolved solids analysis of the 31-May-01 storm event 
Event Date: Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 50
Traffic: Moderate
Time Line: 16:54 to 20:18
Time = 0 16:54
Readings Taken by: EEK
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1654 0.0
1i31may01-1659 5.0 305.0 307.0 306.0 1.4 0.5
2i31may01-1702 8.0 128.0 129.0 128.5 0.7 0.6
3i31may01-1704 10.0 128.0 128.0 128.0 0.0 0.0
4i31may01-1706 12.0 147.0 148.0 147.5 0.7 0.5
5i31may01-1708 14.0 170.0 167.0 168.5 2.1 1.3
6i31may01-1710 16.0 176.0 177.0 176.5 0.7 0.4
7i31may01-1713 19.0 190.0 189.0 189.5 0.7 0.4
8i31may01-1715 21.0 192.0 195.0 193.5 2.1 1.1
9i31may01-1717 23.0 195.0 190.0 192.5 3.5 1.8
10i31may01-1719 25.0 191.0 193.0 192.0 1.4 0.7
11i31may01-1721 27.0 181.0 181.0 181.0 0.0 0.0
12i31may01-1726 32.0 151.0 151.0 151.0 0.0 0.0
13i31may01-1731 37.0 169.0 170.0 169.5 0.7 0.4
14i31may01-1736 42.0 187.0 185.0 186.0 1.4 0.8











TDS ANALYSIS FOR 31 MAY 2001 STORM EVENT (PAGE 1 OF 1)
31-May-2001Analysis Date:
 Precipitation Event Information Laboratory Analysis Specifications
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Table A-18.  Raw data from redox analysis of the 31-May-01 storm event 
Event Date: SM:  25801
Precipitation: Light Orion 290A
Previous Dry Hours: 50
Traffic: Moderate
Time Line: 16:54 to 20:18
Time = 0 16:54
Readings Taken by: EEK
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-1654 0.0
1i31may01-1659 5.0 323.0 318.0 320.5 3.5 1.1
2i31may01-1702 8.0 324.2 322.2 323.2 1.4 0.4
3i31may01-1704 10.0 322.4 311.0 316.7 8.1 2.5
4i31may01-1706 12.0 337.0 327.0 332.0 7.1 2.1
5i31may01-1708 14.0 327.5 325.1 326.3 1.7 0.5
6i31may01-1710 16.0 323.6 324.5 324.1 0.6 0.2
7i31may01-1713 19.0 271.3 268.5 269.9 2.0 0.7
8i31may01-1715 21.0 281.1 282.8 282.0 1.2 0.4
9i31may01-1717 23.0 307.0 310.5 308.8 2.5 0.8
10i31may01-1719 25.0 306.6 304.5 305.6 1.5 0.5
11i31may01-1721 27.0 317.4 316.5 317.0 0.6 0.2
12i31may01-1726 32.0 307.2 300.2 303.7 4.9 1.6
13i31may01-1731 37.0 305.2 306.5 305.9 0.9 0.3
14i31may01-1736 42.0 298.5 306.3 302.4 5.5 1.8




 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.
































Table A-19.  Raw data from temperature analysis of the 31-May-01 storm event 
Event Date: Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 50
Traffic: Moderate
Time Line: 16:54 to 20:18
Time = 0 16:54
Readings Taken by: EEK
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-1654 0.0
1i31may01-1659 5.0 25.6 25.4 25.5 0.1 0.6
2i31may01-1702 8.0 25.5 25.4 25.5 0.1 0.3
3i31may01-1704 10.0 25.5 25.5 25.5 0.0 0.0
4i31may01-1706 12.0 25.7 25.6 25.7 0.1 0.3
5i31may01-1708 14.0 25.7 25.7 25.7 0.0 0.0
6i31may01-1710 16.0 25.5 25.4 25.5 0.1 0.3
7i31may01-1713 19.0 25.4 25.3 25.4 0.1 0.3
8i31may01-1715 21.0 25.4 25.3 25.4 0.1 0.3
9i31may01-1717 23.0 25.4 25.3 25.4 0.1 0.3
10i31may01-1719 25.0 25.4 25.3 25.4 0.1 0.3
11i31may01-1721 27.0 25.2 25.0 25.1 0.1 0.6
12i31may01-1726 32.0 32.1 31.4 31.8 0.5 1.6
13i31may01-1731 37.0 31.5 31.7 31.6 0.1 0.4
14i31may01-1736 42.0 33.1 32.8 33.0 0.2 0.6
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Probe Specs.

































Table A-20.  Raw data from dissolved oxygen analysis of the 31-May-01 storm event 
Event Date: SM: 4500-O1
Precipitation: Light Orion 290A
Previous Dry Hours: 50
Traffic: Moderate
Time Line: 16:54 to 20:18
Time = 0 16:54
Readings Taken by: EEK
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1654 0.0
1i31may01-1659 5.0 3.7 3.7 3.7 0.0 0.2
2i31may01-1702 8.0 4.5 4.3 4.4 0.2 3.7
3i31may01-1704 10.0 4.1 4.1 4.1 0.0 0.5
4i31may01-1706 12.0 3.7 3.9 3.8 0.1 2.8
5i31may01-1708 14.0 4.6 4.6 4.6 0.0 0.6
6i31may01-1710 16.0 4.9 4.9 4.9 0.0 0.1
7i31may01-1713 19.0 4.5 3.7 4.1 0.5 12.9
8i31may01-1715 21.0 3.4 3.5 3.5 0.1 2.3
9i31may01-1717 23.0 3.6 3.6 3.6 0.0 0.2
10i31may01-1719 25.0 3.7 3.6 3.6 0.1 1.6
11i31may01-1721 27.0 3.6 3.8 3.7 0.1 2.9
12i31may01-1726 32.0 3.7 3.4 3.6 0.2 5.9
13i31may01-1731 37.0 3.4 3.3 3.3 0.1 1.7
14i31may01-1736 42.0 3.2 3.1 3.2 0.1 3.1
15i31may01-1741 47.0 4.9 5.5 5.2 0.4 8.2




Measured D.O.  Reading3
[mg/L]
Conducted By:






























Table A-21.  Raw data from conductivity analysis of the 31-May-01 storm event 
Event Date: SM:  25101
Precipitation: Light Orion 290A
Previous Dry Hours: 50
Traffic: Moderate
Time Line: 16:54 to 20:18
Time = 0 16:54
Readings Taken by: EEK
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-1654 0.0
1i31may01-1659 5.0 640.0 642.0 641.0 1.4 0.2
2i31may01-1702 8.0 269.0 273.0 271.0 2.8 1.0
3i31may01-1704 10.0 270.0 268.0 269.0 1.4 0.5
4i31may01-1706 12.0 311.0 311.0 311.0 0.0 0.0
5i31may01-1708 14.0 354.0 354.0 354.0 0.0 0.0
6i31may01-1710 16.0 371.0 373.0 372.0 1.4 0.4
7i31may01-1713 19.0 400.0 397.0 398.5 2.1 0.5
8i31may01-1715 21.0 407.0 408.0 407.5 0.7 0.2
9i31may01-1717 23.0 409.0 402.0 405.5 4.9 1.2
10i31may01-1719 25.0 404.0 405.0 404.5 0.7 0.2
11i31may01-1721 27.0 380.0 383.0 381.5 2.1 0.6
12i31may01-1726 32.0 324.0 320.0 322.0 2.8 0.9
13i31may01-1731 37.0 356.0 357.0 356.5 0.7 0.2
14i31may01-1736 42.0 395.0 393.0 394.0 1.4 0.4
15i31may01-1741 47.0 437.0 434.0 435.5 2.1 0.5
[µS/cm]



































Table A-22.  Characterization and chronology summary for the 27-Jun-01 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Light Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 18 (min) (inch) (inch)  08:44 Light drizzle,
Traffic: Moderate to Heavy 7:30 0.05 0.05 time = 0.
Time Line: 8:44 to 9:22 7:45 0.11 0.16  08:45 Light drizzle,
Readings Taken by: CMD, EEK, KTK 8:00 0.01 0.17 2 min. = 144 vehicles
Experimental Storm 8:15 0 0.17  08:48 Moderate drizzle.
System: Charcterization 8:30 0 0.17  08:50 Light drizzle.
Experimental Site E.Lakeshore 8:45 0.01 0.18  08:52 Moderate drizzle.
Experimental Station 0.18  08:53 Heavy drizzle
Site Location: Baton Rouge, LA  08:54 #1 Rain begins.
Runoff begins.
1 L = 106 sec.
 08:57 #2 No flow taken
  08:59 #3 No flow taken
 09:00 #4 No flow taken
2 min. = 121 vehicles
5 L = 13 sec.
Time to4 Vessel Calc.  09:01 #5 10 L = 11 sec.
Military Elapsed Fill Volume Flow Increm. Cumul.  09:03 #6 No flow taken
Time Time Vessel Rate Volume Vol.  09:05 #7 Moderate drizzle.
(min) (sec) (L) (L/min) (L) (L) 10 L = 13 sec.
 08:44  09:07 #8 10 L = 15 sec.
 08:54 10.0 106.0 1.0 0.6 1.0 1.0  09:09 #9 10 L = 18 sec.
 08:57 13.0 NA(5) NA(5) 11.9 18.6 19.6  09:11 #10 5 L = 6 sec.
 08:59 15.0 NA(5) NA(5) 19.4 31.2 50.8  09:13 #11 1 L = 9 sec.
 09:00 16.0 13.0 5.0 23.1 21.2 72.0  09:15 #12 1 L = 14 sec.
 09:01 17.0 11.0 10.0 54.5 38.8 110.8 2 min. = 122 vehicles
 09:03 19.0 NA(5) NA(5) 50.4 104.9 215.7  09:17 #13 1 L = 15 sec.
 09:05 21.0 13.0 10.0 46.2 96.5 312.2  09:19 #14 1 L = 19 sec.
 09:07 23.0 15.0 10.0 40.0 86.2 398.4  09:21 #15 1 L = 21 sec.
 09:09 25.0 18.0 10.0 33.3 73.3 471.7 End of runoff
 09:11 27.0 6.0 5.0 50.0 83.3 555.1  09:22 Rain Ends.
 09:13 29.0 9.0 1.0 6.7 56.7 611.7
 09:15 31.0 14.0 1.0 4.3 11.0 622.7
 09:17 33.0 15.0 1.0 4.0 8.3 631.0
 09:19 35.0 19.0 1.0 3.2 7.2 638.1
 09:21 37.0 21.0 1.0 2.9 6.0 644.1
644.1
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 NA(6) 72.0 0 0
1.0 144.0 72.0 72.0 72.0
16.0 121.0 60.5 993.8 1065.8
31.0 122.0 61.0 911.3 1977.0
38.0 NA(6) 61.0 427.0 2404.0
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment:Flow rate interpolated from 
    last measured data (from time = 0 to end of runoff).
6. Unmeasured increment:Trafic Flow estimated from 
2404.0     last measured data (from time = 0 to end of runoff).
Notes:
Vehicle loading during storm event (vehicles)
 09:00
 09:15
Beginning of Observed Precipitation (time = 0)
Description
 08:44
Total Volume (VT) (L)
 Traffic Flow Characterization
Total Precip. (in)
Event Chronology































Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-0844
1i27jun01-0854 10.0 0.6 409.3 182.0 0.44 1421.50 844.0 0.59 53.0 564.4
2i27jun01-0857 13.0 11.9 612.0 196.7 0.32 931.50 512.8 0.55 40.0 554.6
3i27jun01-0859 15.0 19.4 805.3 344.0 0.43 779.00 426.5 0.55 36.0 631.3
4i27jun01-0900 16.0 23.1 468.0 134.7 0.29 652.75 347.8 0.53 34.0 487.5
5i27jun01-0901 17.0 54.5 653.3 225.3 0.34 862.75 181.5 0.21 31.0 528.6
6i27jun01-0903 19.0 50.4 394.0 108.0 0.27 466.50 209.0 0.45 28.0 405.2
7i27jun01-0905 21.0 46.2 236.0 54.7 0.23 376.50 167.8 0.45 25.0 266.8
8i27jun01-0907 23.0 40.0 197.3 53.3 0.27 320.25 170.3 0.53 25.0 240.2
9i27jun01-0909 25.0 33.3 160.7 47.3 0.29 314.00 172.8 0.55 28.0 266.5
10i27jun01-0911 27.0 50.0 90.7 34.7 0.38 309.00 171.5 0.56 30.0 241.8
11i27jun01-0913 29.0 6.7 149.3 37.3 0.25 350.25 182.8 0.52 30.5 249.8
12i27jun01-0915 31.0 4.3 114.7 54.0 0.47 322.75 170.3 0.53 34.5 239.0
13i27jun01-0917 33.0 4.0 62.7 18.7 0.30 325.25 191.5 0.59 35.0 225.2
14i27jun01-0919 35.0 3.2 116.7 42.7 0.37 331.50 189.0 0.57 36.0 240.3
15i27jun01-0921 37.0 2.9 102.7 46.0 0.45 330.25 187.8 0.57 37.5 247.2
318.2 100.2 485.8 220.9 29.6 350.0
205.0 64.5 312.9 142.3 19.1 225.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 644.0 L.  
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
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Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85





Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A
ELAB:118:LSU 4000-200 NTU 
Combination pH Electrode
 
             
 171
Table A-24.  Summary of probe-based analysis for the 27-Jun-01 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 27-Jun-2001
8863 Orion 290A ELAB:118:LSU 27-Jun-2001
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 27-Jun-2001
49315-00 Hach DR/2010 ELAB:118:LSU 27-Jun-2001
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-0844
1i27jun01-0854 10.0 0.6 7.3 569.0 495.5 24.5 3.3 1158.5
2i27jun01-0857 13.0 11.9 7.4 403.0 520.0 23.7 3.5 836.0
3i27jun01-0859 15.0 19.4 7.2 322.5 603.8 22.7 4.2 673.0
4i27jun01-0900 16.0 23.1 7.2 246.0 408.4 23.8 4.0 514.5
5i27jun01-0901 17.0 54.5 7.3 195.0 417.1 23.2 3.7 407.5
6i27jun01-0903 19.0 50.4 7.4 153.5 382.9 23.7 3.8 321.0
7i27jun01-0905 21.0 46.2 7.2 119.0 376.2 24.0 3.8 250.5
8i27jun01-0907 23.0 40.0 7.1 116.5 371.7 24.3 3.9 245.5
9i27jun01-0909 25.0 33.3 7.3 123.0 365.2 24.2 3.6 260.0
10i27jun01-0911 27.0 50.0 7.1 126.5 361.8 24.2 3.6 265.0
11i27jun01-0913 29.0 6.7 7.2 124.5 363.5 24.3 3.8 262.5
12i27jun01-0915 31.0 4.3 7.2 131.5 365.4 24.4 3.9 277.5
13i27jun01-0917 33.0 4.0 7.2 151.0 360.8 25.4 3.6 327.5
14i27jun01-0919 35.0 3.2 7.2 146.0 353.3 24.6 3.8 312.0
15i27jun01-0921 37.0 2.9 7.3 157.0 349.9 24.6 3.5 330.0
7.2 167.1 394.8 23.9 3.7 349.9
107.6 2.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  644.0 L.  
pH:[4] [7] [10] (slope = 99.9%)




Calculated Mean of Probe-Based Analysis Data1
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Table A-25.  Summary of dissolved (< 0.45 µm) metal analysis for the 27-Jun-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0844
1i27jun01-0854 10.0 0.6 1.09 177.5 193.4 1.09 13.2 14.4 1.09 447.5 487.8 1.09 1095.0 1193.6 2.2 42.9 93.1
2i27jun01-0857 13.0 11.9 1.09 219.9 239.7 1.09 9.6 10.5 1.09 197.0 214.7 1.09 874.0 952.7 2.2 28.9 62.7
3i27jun01-0859 15.0 19.4 1.09 36.6 39.9 1.09 3.7 4.0 1.09 165.5 180.4 1.09 497.0 541.7 2.2 19.75 42.9
4i27jun01-0900 16.0 23.1 1.09 81.1 88.3 1.09 3.4 3.7 1.09 123.0 134.1 1.09 411.0 448.0 2.2 15.65 34.0
5i27jun01-0901 17.0 54.5 1.09 53.1 57.9 1.09 233.3 254.3 1.09 91.0 99.1 1.09 322.5 351.5 2.2 11.025 23.9
6i27jun01-0903 19.0 50.4 1.09 90.1 98.2 1.09 41.2 44.9 1.09 76.7 83.5 1.09 323.0 352.1 2.2 18.15 39.4
7i27jun01-0905 21.0 46.2 1.09 100.6 109.7 1.09 7.5 8.2 1.09 61.6 67.1 1.09 296.5 323.2 2.2 11.195 24.3
8i27jun01-0907 23.0 40.0 1.09 122.0 133.0 1.09 6.5 7.1 1.09 53.7 58.5 1.09 289.5 315.6 2.2 7.765 16.9
9i27jun01-0909 25.0 33.3 1.09 108.5 118.3 1.09 3.2 3.4 1.09 52.0 56.6 1.09 270.5 294.8 2.2 10.41 22.6
10i27jun01-0911 27.0 50.0 1.09 142.5 155.3 1.09 2.6 2.9 1.09 48.8 53.1 1.09 311.0 339.0 2.2 55.5 120.4
11i27jun01-0913 29.0 6.7 1.09 124.5 135.7 1.09 4.1 4.5 1.09 48.3 52.6 1.09 267.5 291.6 2.2 16.2 35.2
12i27jun01-0915 31.0 4.3 1.09 96.1 104.7 1.09 2.9 3.1 1.09 48.3 52.6 1.09 274.5 299.2 2.2 32.25 70.0
13i27jun01-0917 33.0 4.0 1.09 116.4 126.9 1.09 2.7 3.0 1.09 47.3 51.6 1.09 292.0 318.3 2.2 22.7 49.3
14i27jun01-0919 35.0 3.2 1.09 93.7 102.1 1.09 3.1 3.4 1.09 49.9 54.4 1.09 278.0 303.0 2.2 20.05 43.5
15i27jun01-0921 37.0 2.9 1.09 72.1 78.5 1.09 2.7 3.0 1.09 45.0 49.0 1.09 252.0 274.7 2.2 9.905 21.5
111.0 39.4 86.1 367.6 39.8
71.5 25.4 55.4 236.8 25.6
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  644.0 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 27 JUNE 2001 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 









Table A-25 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 27-Jun-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0844
1i27jun01-0854 10.0 0.6 1.09 126.0 137.3 1.09 767.5 836.6 1.09 11.3 12.3 1.09 4.5 4.9 1.09 3.3 3.6
2i27jun01-0857 13.0 11.9 1.09 70.2 76.5 1.09 354.0 385.9 1.09 4.7 5.1 1.09 1.9 2.1 1.09 13.2 14.3
3i27jun01-0859 15.0 19.4 1.09 60.4 65.8 1.09 255.0 278.0 1.09 3.5 3.8 1.09 1.8 2.0 1.09 1.7 1.9
4i27jun01-0900 16.0 23.1 1.09 44.9 48.9 1.09 211.0 230.0 1.09 3.0 3.2 1.09 2.5 2.7 1.09 2.8 3.1
5i27jun01-0901 17.0 54.5 1.09 39.3 42.8 1.09 172.5 188.0 1.09 6.5 7.1 1.09 0.8 0.8 1.09 1.2 1.3
6i27jun01-0903 19.0 50.4 1.09 29.8 32.4 1.09 135.5 147.7 1.09 2.7 2.9 1.09 0.7 0.8 1.09 1.4 1.5
7i27jun01-0905 21.0 46.2 1.09 34.6 37.7 1.09 118.0 128.6 1.09 1.9 2.0 1.09 1.6 1.8 1.09 2.8 3.1
8i27jun01-0907 23.0 40.0 1.09 28.1 30.6 1.09 121.5 132.4 1.09 2.6 2.8 1.09 0.6 0.6 1.09 1.3 1.4
9i27jun01-0909 25.0 33.3 1.09 27.4 29.8 1.09 116.0 126.4 1.09 2.4 2.6 1.09 0.6 0.7 1.09 1.2 1.4
10i27jun01-0911 27.0 50.0 1.09 28.3 30.8 1.09 118.0 128.6 1.09 2.5 2.7 1.09 0.6 0.7 1.09 1.3 1.5
11i27jun01-0913 29.0 6.7 1.09 27.4 29.9 1.09 115.5 125.9 1.09 3.2 3.5 1.09 0.7 0.8 1.09 0.8 0.9
12i27jun01-0915 31.0 4.3 1.09 31.2 34.0 1.09 115.0 125.4 1.09 3.1 3.3 1.09 0.9 1.0 1.09 1.1 1.2
13i27jun01-0917 33.0 4.0 1.09 30.3 33.0 1.09 114.5 124.8 1.09 2.9 3.2 1.09 1.3 1.4 1.09 1.1 1.1
14i27jun01-0919 35.0 3.2 1.09 33.4 36.4 1.09 125.5 136.8 1.09 3.0 3.3 1.09 0.8 0.8 1.09 1.4 1.5
15i27jun01-0921 37.0 2.9 1.09 30.3 33.0 1.09 113.5 123.7 1.09 2.9 3.2 1.09 0.8 0.9 1.09 0.9 1.0
37.8 165.4 3.4 1.1 2.2
24.4 106.5 2.2 0.7 1.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  644.0 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 27 JUNE 2001 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 







Table A-26. Summary of particulate metal analysis for the 27-Jun-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0844
1i27jun01-0854 10.0 0.6 1.09 3835.0 4161.0 1.09 20.8 22.5 1.09 38.0 41.2 1.09 2510.0 2723.4 1.09 6.5 7.0
2i27jun01-0857 13.0 11.9 1.09 5765.0 6255.0 1.09 20.3 22.0 1.09 52.4 56.8 1.09 3380.0 3667.3 1.09 5.0 5.4
3i27jun01-0859 15.0 19.4 1.09 5385.0 5842.7 1.09 18.3 19.8 1.09 867.4 941.1 1.09 5125.0 5560.6 1.09 5.5 5.9
4i27jun01-0900 16.0 23.1 1.09 3730.0 4047.1 1.09 16.5 17.9 1.09 34.9 37.9 1.09 2290.0 2484.7 1.09 2.3 2.5
5i27jun01-0901 17.0 54.5 1.09 4065.0 4410.5 1.09 13.6 14.8 1.09 38.7 41.9 1.09 2460.0 2669.1 1.09 3.3 3.6
6i27jun01-0903 19.0 50.4 1.09 3065.0 3325.5 1.09 13.4 14.5 1.09 27.8 30.2 1.09 1860.0 2018.1 1.09 2.1 2.3
7i27jun01-0905 21.0 46.2 1.09 2245.0 2435.8 1.09 13.0 14.1 1.09 26.4 28.6 1.09 1705.0 1849.9 1.09 2.2 2.3
8i27jun01-0907 23.0 40.0 1.09 2090.0 2267.7 1.09 10.7 11.6 1.09 20.5 22.2 1.09 1455.0 1578.7 1.09 1.4 1.5
9i27jun01-0909 25.0 33.3 1.09 1980.0 2148.3 1.09 10.7 11.6 1.09 21.0 22.7 1.09 1490.0 1616.7 1.09 2.4 2.6
10i27jun01-0911 27.0 50.0 1.09 1740.0 1887.9 1.09 9.7 10.5 1.09 17.5 19.0 1.09 1245.0 1350.8 1.09 1.8 2.0
11i27jun01-0913 29.0 6.7 1.09 1670.0 1812.0 1.09 9.7 10.5 1.09 15.6 16.9 1.09 1225.0 1329.1 1.09 3.8 4.2
12i27jun01-0915 31.0 4.3 1.09 1710.0 1855.4 1.09 9.6 10.5 1.09 15.8 17.1 1.09 1255.0 1361.7 1.09 3.6 3.9
13i27jun01-0917 33.0 4.0 1.09 1600.0 1736.0 1.09 9.2 10.0 1.09 14.3 15.5 1.09 1200.0 1302.0 1.09 2.8 3.0
14i27jun01-0919 35.0 3.2 1.09 1590.0 1725.2 1.09 10.8 11.7 1.09 14.8 16.0 1.09 1245.0 1350.8 1.09 3.1 3.3
15i27jun01-0921 37.0 2.9 1.09 1525.0 1654.6 1.09 9.5 10.3 1.09 13.2 14.3 1.09 1170.0 1269.5 1.09 2.8 3.0
3004.9 13.7 65.5 2065.1 2.8
1935.6 8.8 42.2 1330.2 1.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  644.0 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
 METAL DATA FOR 27 JUNE 2001 STORM EVENT (PAGE 3 OF 4)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction







Table A-26 (continued).  Summary of particulate metal analysis for the 27-Jun-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0844
1i27jun01-0854 10.0 0.6 1.09 31.3 33.9 1.09 303.0 328.8 1.09 14.1 15.3 1.09 2.1 2.3 1.09 12.6 13.7
2i27jun01-0857 13.0 11.9 1.09 33.9 36.8 1.09 294.5 319.5 1.09 16.8 18.2 1.09 2.0 2.1 1.09 11.8 12.8
3i27jun01-0859 15.0 19.4 1.09 30.0 32.6 1.09 258.5 280.5 1.09 16.2 17.6 1.09 1.8 1.9 1.09 11.5 12.5
4i27jun01-0900 16.0 23.1 1.09 23.2 25.2 1.09 198.5 215.4 1.09 10.5 11.4 1.09 1.8 2.0 1.09 8.4 9.1
5i27jun01-0901 17.0 54.5 1.09 21.1 22.9 1.09 201.0 218.1 1.09 10.3 11.2 1.09 1.4 1.5 1.09 8.5 9.3
6i27jun01-0903 19.0 50.4 1.09 16.0 17.4 1.09 132.5 143.8 1.09 8.2 8.9 1.09 1.2 1.3 1.09 6.6 7.2
7i27jun01-0905 21.0 46.2 1.09 16.5 17.8 1.09 168.0 182.3 1.09 12.3 13.3 1.09 1.3 1.4 1.09 6.4 6.9
8i27jun01-0907 23.0 40.0 1.09 15.1 16.4 1.09 130.5 141.6 1.09 11.7 12.6 1.09 1.2 1.3 1.09 4.8 5.2
9i27jun01-0909 25.0 33.3 1.09 15.2 16.4 1.09 126.0 136.7 1.09 13.5 14.6 1.09 1.3 1.4 1.09 4.5 4.8
10i27jun01-0911 27.0 50.0 1.09 13.0 14.1 1.09 101.2 109.8 1.09 12.9 14.0 1.09 0.9 1.0 1.09 3.4 3.7
11i27jun01-0913 29.0 6.7 1.09 12.4 13.4 1.09 87.6 95.0 1.09 11.7 12.6 1.09 0.9 0.9 1.09 3.6 3.9
12i27jun01-0915 31.0 4.3 1.09 14.5 15.7 1.09 109.5 118.8 1.09 13.2 14.3 1.09 1.4 1.5 1.09 3.7 4.0
13i27jun01-0917 33.0 4.0 1.09 14.2 15.4 1.09 92.8 100.7 1.09 14.3 15.5 1.09 0.9 0.9 1.09 3.6 3.9
14i27jun01-0919 35.0 3.2 1.09 14.3 15.5 1.09 92.1 99.9 1.09 15.6 16.9 1.09 1.5 1.7 1.09 3.8 4.2
15i27jun01-0921 37.0 2.9 1.09 16.7 18.1 1.09 82.1 89.1 1.09 14.0 15.2 1.09 0.8 0.9 1.09 3.5 3.8
19.2 166.9 12.9 1.4 6.8
12.3 107.5 8.3 0.9 4.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  644.0 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 27 JUNE 2001 STORM EVENT (PAGE 4 OF 4)
Cu (m/z = 63)
Particulate Fraction
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   Table A-27.  Summary of particle analysis for the 27-Jun-01 storm event   
Event Date:
Time 0: 8:44
Site Location: Baton Rouge, LA LISST Sequoia
Traffic Conditions: Moderate Analysis Performed by: AAB
Previous Dry Hours: 18.29
Event Collected By: CMD, EEK, KTK
Start of Runoff 8:54





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-0844 0.0
1i27jun01-0854 10.0 3.375 1.75E+08 0.995 32.0 2.70 1.344 16.11 25.0 437.29 1136.96 409.33 4.23E+07
2i27jun01-0857 13.0 3.120 7.50E+07 0.983 32.0 4.25 1.344 17.87 25.0 428.87 1115.06 612.00 1.06E+07
3i27jun01-0859 15.0 3.016 5.50E+07 0.992 32.0 3.85 1.343 19.65 20.0 387.63 1007.84 805.33 1.30E+07
4i27jun01-0900 16.0 3.211 6.50E+07 0.989 32.0 3.68 1.387 28.56 15.0 409.29 1064.15 468.00 1.56E+07
5i27jun01-0901 17.0 2.945 6.00E+07 0.987 32.0 3.62 1.804 59.59 10.0 401.27 1043.31 653.33 1.62E+07
6i27jun01-0903 19.0 2.984 3.50E+07 0.992 32.0 3.63 1.477 34.97 10.0 290.58 755.52 394.00 1.16E+07
7i27jun01-0905 21.0 3.121 4.00E+07 0.996 32.0 3.00 1.414 25.16 10.0 259.74 675.32 236.00 1.83E+07
8i27jun01-0907 23.0 2.877 2.00E+07 0.997 32.0 3.16 1.424 30.55 5.0 214.33 557.26 197.33 1.29E+07
9i27jun01-0909 25.0 3.031 3.00E+07 0.997 32.0 2.76 1.455 34.65 5.0 134.96 350.88 160.67 1.22E+07
10i27jun01-0911 27.0 3.700 1.30E+08 0.977 32.0 2.96 1.388 28.74 5.0 228.84 595.00 90.67 1.68E+07
11i27jun01-0913 29.0 3.831 2.01E+07 0.983 32.0 2.39 1.415 27.56 5.0 42.50 110.49 149.33 5.92E+06
12i27jun01-0915 31.0 3.241 4.00E+07 0.985 32.0 2.43 1.359 24.24 5.0 88.96 229.80 114.67 1.18E+07
13i27jun01-0917 33.0 3.505 3.50E+07 0.994 32.0 2.37 1.353 16.00 5.0 81.31 211.39 62.67 1.16E+07
14i27jun01-0919 35.0 3.337 2.50E+07 0.994 32.0 2.46 1.344 10.89 5.0 88.96 230.02 116.67 1.14E+07
15i27jun01-0921 37.0 3.320 6.00E+07 0.999 32.0 2.59 1.343 13.63 8.0 201.82 65.59 102.67 2.23E+07
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
6.  Dilution Factor (DF) = (Volume of Sample + Volume of DI Water)/Volume of Sample. The analyzer raw data is multiplied by the DF













8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.














Table A-28  Summary of total alkalinity analysis for the 27-Jun-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: Light pH meter specifications:
Previous Dry Hours: 18 pH Probe Calibration: Slope = 102%
Traffic: Moderate Event Sampling Date:
Time Line: 8:44 to 9:22 Samples Collected By: CMD, EEK, KTK
Time = 0 8:44 Analysis Date:
Readings Taken by: CMD, EEK, KTK Conducted By: AAB
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-0844 0.0
1i27jun01-0854 10.0 46.0 60.0 18.7
2i27jun01-0857 13.0 39.0 41.0 3.5
3i27jun01-0859 15.0 38.0 34.0 7.9
4i27jun01-0900 16.0 36.0 32.0 8.3
5i27jun01-0901 17.0 32.0 30.0 4.6
6i27jun01-0903 19.0 28.0 28.0 0.0
7i27jun01-0905 21.0 24.0 26.0 5.7
8i27jun01-0907 23.0 23.0 27.0 11.3
9i27jun01-0909 25.0 29.0 27.0 5.1
10i27jun01-0911 27.0 30.0 30.0 0.0
11i27jun01-0913 29.0 30.0 31.0 2.3
12i27jun01-0915 31.0 36.0 33.0 6.1
13i27jun01-0917 33.0 34.0 36.0 4.0
14i27jun01-0919 35.0 33.0 39.0 11.8

















TOTAL ALKALINITY ANALYSIS FOR 27 JUNE 2001 EVENT (PAGE 1 OF 3)
 Precipitation Event Information Laboratory Analysis Specifications










































Table A-29.  Raw data from total alkalinity analysis of the 27-Jun-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: Light pH meter specifications:
Previous Dry Hours: 18 pH Probe Calibration Slope = 102%
Traffic: Moderate Event Sampling Date:
Time Line: 8:44 to 9:22 Samples Collected By: CMD, EEK, KTK
Time = 0 8:44 Analysis Date:
Readings Taken by: CMD, EEK, KTK Conducted By: AAB
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-0844 0.0
1i27jun01-0854 10.0 100.0 6.80 4.53 0.0 4.6 46.0
2i27jun01-0857 13.0 100.0 6.95 4.51 4.6 8.5 39.0
3i27jun01-0859 15.0 100.0 7.00 4.45 6.0 9.8 38.0
4i27jun01-0900 16.0 100.0 7.17 4.49 20.0 23.6 36.0
5i27jun01-0901 17.0 100.0 7.11 4.38 9.8 13.0 32.0
6i27jun01-0903 19.0 100.0 7.31 4.55 23.6 26.4 28.0
7i27jun01-0905 21.0 100.0 7.10 4.55 29.8 32.2 24.0
8i27jun01-0907 23.0 100.0 7.13 45.40 32.2 34.5 23.0
9i27jun01-0909 25.0 100.0 7.24 4.51 11.7 14.6 29.0
10i27jun01-0911 27.0 100.0 7.05 4.21 0.0 3.0 30.0
11i27jun01-0913 29.0 100.0 7.18 4.54 13.0 16.0 30.0
12i27jun01-0915 31.0 100.0 7.30 4.36 26.3 29.9 36.0
13i27jun01-0917 33.0 100.0 7.26 4.53 15.6 19.0 34.0
14i27jun01-0919 35.0 100.0 7.25 4.56 22.7 26.0 33.0
15i27jun01-0921 37.0 100.0 7.26 4.55 26.0 29.8 38.0
Measurement A
TOTAL ALKALINITY ANALYSIS FOR  27 JUNE 2001 EVENT (PAGE 2 OF 3)
27-Jun-2001 APHA Standard Method 2320-B
Orion 290-A 
27-Jun-2001




















Table A-29 (continued).  Raw data from total alkalinity analysis of the 27-Jun-01 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: Light pH meter specifications:
Previous Dry Hours: 18 pH Probe Calibration Slope = 102%
Traffic: Moderate Event Sampling Date:
Time Line: 8:44 to 9:22 Samples Collected By: CMD, EEK, KTK
Time = 0 8:44 Analysis Date:
Readings Taken by: CMD, EEK, KTK Conducted By: AAB
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-0844 0.0
1i27jun01-0854 10.0 100.0 6.98 4.56 0.0 6.0 60.0
2i27jun01-0857 13.0 100.0 6.94 4.50 8.5 12.6 41.0
3i27jun01-0859 15.0 100.0 6.90 4.52 12.6 16.0 34.0
4i27jun01-0900 16.0 100.0 7.05 4.55 12.4 15.6 32.0
5i27jun01-0901 17.0 100.0 6.90 4.42 16.0 19.0 30.0
6i27jun01-0903 19.0 100.0 7.34 4.50 3.6 6.4 28.0
7i27jun01-0905 21.0 100.0 7.27 4.54 6.4 9.0 26.0
8i27jun01-0907 23.0 100.0 7.26 4.51 9.0 11.7 27.0
9i27jun01-0909 25.0 100.0 7.26 4.53 34.5 37.2 27.0
10i27jun01-0911 27.0 100.0 7.06 4.40 3.0 6.0 30.0
11i27jun01-0913 29.0 100.0 7.16 4.39 6.0 9.1 31.0
12i27jun01-0915 31.0 100.0 7.24 4.47 9.1 12.4 33.0
13i27jun01-0917 33.0 100.0 7.38 4.50 33.0 36.6 36.0
14i27jun01-0919 35.0 100.0 7.37 4.51 38.1 42.0 39.0
15i27jun01-0921 37.0 100.0 7.25 4.55 19.0 22.7 37.0
Sample Legend: Notes
Measurement B
TOTAL ALKALINITY ANALYSIS FOR  27 JUNE 2001 EVENT (PAGE 3 OF 3)
 Precipitation Event Information Laboratory Analysis Specifications




















Table A-30.  Turbidity analysis for the 27-Jun-01 storm event 
Event Date:
Precipitation: Light
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44 Conducted by: AAB
Readings Taken by: CMD, EEK, KTK Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-0844 0.0
1i27jun01-0854 10.0 544.0 509.0 506.0 621.0 642.0 564.4 63.5 11.2
2i27jun01-0857 13.0 577.0 568.0 590.0 516.0 522.0 554.6 33.5 6.0
3i27jun01-0859 15.0 618.0 615.0 626.0 666.0 631.3 23.6 3.7
4i27jun01-0900 16.0 460.0 479.0 494.0 517.0 487.5 24.1 4.9
5i27jun01-0901 17.0 548.0 559.0 533.0 515.0 488.0 528.6 28.1 5.3
6i27jun01-0903 19.0 410.0 445.0 406.0 385.0 380.0 405.2 25.7 6.4
7i27jun01-0905 21.0 270.0 277.0 265.0 255.0 266.8 9.3 3.5
8i27jun01-0907 23.0 239.0 244.0 243.0 236.0 239.0 240.2 3.3 1.4
9i27jun01-0909 25.0 262.0 270.0 266.0 268.0 266.5 3.4 1.3
10i27jun01-0911 27.0 239.0 237.0 245.0 246.0 241.8 4.4 1.8
11i27jun01-0913 29.0 252.0 254.0 249.0 244.0 250.0 249.8 3.8 1.5
12i27jun01-0915 31.0 237.0 242.0 239.0 238.0 239.0 2.2 0.9
13i27jun01-0917 33.0 230.0 220.0 225.0 227.0 224.0 225.2 3.7 1.6
14i27jun01-0919 35.0 222.0 226.0 260.0 253.0 240.3 19.1 7.9
15i27jun01-0921 37.0 249.0 254.0 248.0 239.0 246.0 247.2 5.4 2.2
Notes




TURBIDITY ANALYSIS FOR  27 JUNE 2001 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 




1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.




















     Table A-31.  Total chemical oxygen demand (COD) analysis for the 27-Jun-01 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.0 -3.00
Event Sampling Date: Standard 100 0.0 0.045 109.50
Sampled By: Standard 200 0.0 0.087 214.50
Test Date: Standard 400 0.0 0.174 432.00
Time 0 for Event: Standard 600 0.0 0.26 647.00
CODs Conducted by: Standard 800 0.0 0.344 857.00
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1141
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-0844 0.0
1i27jun01-0854 10.0 2.0 1A 0.294 0.294 0.2940 732.00 1B 0.277 0.277 0.2770 689.50 710.8 30.1 6.0 1421.5
2i27jun01-0857 13.0 2.0 2A 0.195 0.195 0.1950 484.50 2B 0.180 0.180 0.1800 447.00 465.8 26.5 8.1 931.5
3i27jun01-0859 15.0 2.0 3A 0.155 0.154 0.1545 383.25 3B 0.159 0.160 0.1595 395.75 389.5 8.8 3.2 779.0
4i27jun01-0900 16.0 2.0 4A 0.132 0.131 0.1315 325.75 4B 0.132 0.132 0.1320 327.00 326.4 0.9 0.4 652.8
5i27jun01-0901 17.0 2.0 5A 0.175 0.176 0.1755 435.75 5B 0.172 0.172 0.1720 427.00 431.4 6.2 2.0 862.8
6i27jun01-0903 19.0 2.0 6A 0.102 0.102 0.1020 252.00 6B 0.087 0.087 0.0870 214.50 233.3 26.5 16.1 466.5
7i27jun01-0905 21.0 2.0 7A 0.081 0.081 0.0810 199.50 7B 0.072 0.072 0.0720 177.00 188.3 15.9 12.0 376.5
8i27jun01-0907 23.0 2.0 8A 0.064 0.065 0.0645 158.25 8B 0.066 0.066 0.0660 162.00 160.1 2.7 2.3 320.3
9i27jun01-0909 25.0 2.0 9A 0.064 0.064 0.0640 157.00 9B 0.064 0.064 0.0640 157.00 157.0 0.0 0.0 314.0
10i27jun01-0911 27.0 2.0 10A 0.062 0.062 0.0620 152.00 10B 0.064 0.064 0.0640 157.00 154.5 3.5 3.2 309.0
11i27jun01-0913 29.0 2.0 11A 0.068 0.069 0.0685 168.25 11B 0.074 0.074 0.0740 182.00 175.1 9.7 7.9 350.3
12i27jun01-0915 31.0 2.0 12A 0.065 0.065 0.0650 159.50 12B 0.068 0.065 0.0665 163.25 161.4 2.7 2.3 322.8
13i27jun01-0917 33.0 2.0 13A 0.067 0.066 0.0665 163.25 13B 0.066 0.066 0.0660 162.00 162.6 0.9 0.8 325.3
14i27jun01-0919 35.0 2.0 14A 0.068 0.067 0.0675 165.75 14B 0.067 0.068 0.0675 165.75 165.8 0.0 0.0 331.5
15i27jun01-0921 37.0 2.0 15A 0.069 0.068 0.0685 168.25 15B 0.066 0.066 0.0660 162.00 165.1 4.4 3.8 330.3
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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     Table A-32.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 27-Jun-01 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.0 -3.00
Sampling Date: Standard 100 0.0 0.045 109.50
Sampled By: Standard 200 0.0 0.087 214.50
Test Date: Standard 400 0.0 0.174 432.00
Time 0 for Event: Standard 600 0.0 0.26 647.00
Conducted by: Standard 800 0.0 0.344 857.00
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1141
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-0844 0.0
1i27jun01-0854 10.0 2.0 1A 0.165 0.166 0.1655 410.75 1B 0.175 0.174 0.1745 433.25 422.00 15.9 5.3 844.00
2i27jun01-0857 13.0 2.0 2A 0.110 0.110 0.1100 272.00 2B 0.097 0.098 0.0975 240.75 256.38 22.1 12.2 512.75
3i27jun01-0859 15.0 2.0 3A 0.089 0.088 0.0885 218.25 3B 0.085 0.084 0.0845 208.25 213.25 7.1 4.7 426.50
4i27jun01-0900 16.0 2.0 4A 0.064 0.064 0.0640 157.00 4B 0.078 0.077 0.0775 190.75 173.88 23.9 19.4 347.75
5i27jun01-0901 17.0 2.0 5A 0.038 0.038 0.0380 92.00 5B 0.037 0.037 0.0370 89.50 90.75 1.8 2.8 181.50
6i27jun01-0903 19.0 2.0 6A 0.041 0.042 0.0415 100.75 6B 0.045 0.044 0.0445 108.25 104.50 5.3 7.2 209.00
7i27jun01-0905 21.0 2.0 7A 0.034 0.034 0.0340 82.00 7B 0.035 0.036 0.0355 85.75 83.88 2.7 4.5 167.75
8i27jun01-0907 23.0 2.0 8A 0.035 0.034 0.0345 83.25 8B 0.036 0.036 0.0360 87.00 85.13 2.7 4.4 170.25
9i27jun01-0909 25.0 2.0 9A 0.037 0.035 0.0360 87.00 9B 0.037 0.034 0.0355 85.75 86.38 0.9 1.4 172.75
10i27jun01-0911 27.0 2.0 10A 0.035 0.035 0.0350 84.50 10B 0.036 0.036 0.0360 87.00 85.75 1.8 2.9 171.50
11i27jun01-0913 29.0 2.0 11A 0.039 0.038 0.0385 93.25 11B 0.037 0.037 0.0370 89.50 91.38 2.7 4.1 182.75
12i27jun01-0915 31.0 2.0 12A 0.035 0.034 0.0345 83.25 12B 0.037 0.035 0.0360 87.00 85.13 2.7 4.4 170.25
13i27jun01-0917 33.0 2.0 13A 0.040 0.040 0.0400 97.00 13B 0.039 0.039 0.0390 94.50 95.75 1.8 2.6 191.50
14i27jun01-0919 35.0 2.0 14A 0.038 0.038 0.0380 92.00 14B 0.04 0.040 0.0400 97.00 94.50 3.5 5.3 189.00
15i27jun01-0921 37.0 2.0 15A 0.038 0.037 0.0375 90.75 15B 0.04 0.040 0.0400 97.00 93.88 4.4 6.7 187.75
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






RESULTSMeasurement A Measurement B
Sample ID
Standards Made    6/27/2001
Standards Run    6/27/2001
CHEMICAL OXYGEN DEMAND ANALYSIS FOR 27 JUNE 2001 EVENT (PAGE 2 OF 2)
27-Jun-2001
CMD, EEK, KTK

































Table A-33.  Summary of suspended solids analysis for the 27-Jun-01 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: Light VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: 18 Event Sampling Date: 27-Jun-2001
Traffic: Moderate Samples Collected By: CMD, EEK, JCK
Time Line: 8:44 to 9:22 Analysis Date: 28-Jun-2001
Time = 0 8:44 Conducted By: AAB, EEK, KTK
Readings Taken by: CMD, EEK, KTK Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-0844 0.0
1i27jun01-0854 10.0 392.0 432.0 404.0 409.3 20.5 5.0
2i27jun01-0857 13.0 616.0 612.0 608.0 612.0 4.0 0.7
3i27jun01-0859 15.0 768.0 816.0 832.0 805.3 33.3 4.1
4i27jun01-0900 16.0 472.0 496.0 436.0 468.0 30.2 6.5
5i27jun01-0901 17.0 620.0 656.0 684.0 653.3 32.1 4.9
6i27jun01-0903 19.0 428.0 358.0 396.0 394.0 35.0 8.9
7i27jun01-0905 21.0 216.0 248.0 244.0 236.0 17.4 7.4
8i27jun01-0907 23.0 176.0 208.0 208.0 197.3 18.5 9.4
9i27jun01-0909 25.0 162.0 172.0 148.0 160.7 12.1 7.5
10i27jun01-0911 27.0 80.0 88.0 104.0 90.7 12.2 13.5
11i27jun01-0913 29.0 140.0 140.0 168.0 149.3 16.2 10.8
12i27jun01-0915 31.0 120.0 126.0 98.0 114.7 14.7 12.9
13i27jun01-0917 33.0 60.0 96.0 32.0 62.7 32.1 51.2
14i27jun01-0919 35.0 112.0 120.0 118.0 116.7 4.2 3.6
15i27jun01-0921 37.0 100.0 102.0 106.0 102.7 3.1 3.0
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-0844 0.0 0.0 0.0 0.0
1i27jun01-0854 10.0 168.0 194.0 184.0 182.0 13.1 7.2
2i27jun01-0857 13.0 198.0 196.0 196.0 196.7 1.2 0.6
3i27jun01-0859 15.0 312.0 352.0 368.0 344.0 28.8 8.4
4i27jun01-0900 16.0 140.0 148.0 116.0 134.7 16.7 12.4
5i27jun01-0901 17.0 216.0 220.0 240.0 225.3 12.9 5.7
6i27jun01-0903 19.0 114.0 102.0 108.0 108.0 6.0 5.6
7i27jun01-0905 21.0 28.0 72.0 64.0 54.7 23.4 42.9
8i27jun01-0907 23.0 52.0 54.0 54.0 53.3 1.2 2.2
9i27jun01-0909 25.0 44.0 50.0 48.0 47.3 3.1 6.5
10i27jun01-0911 27.0 32.0 36.0 36.0 34.7 2.3 6.7
11i27jun01-0913 29.0 16.0 44.0 52.0 37.3 18.9 50.6
12i27jun01-0915 31.0 60.0 54.0 48.0 54.0 6.0 11.1
13i27jun01-0917 33.0 36.0 16.0 4.0 18.7 16.2 86.6
14i27jun01-0919 35.0 40.0 44.0 44.0 42.7 2.3 5.4
15i27jun01-0921 37.0 44.0 42.0 52.0 46.0 5.3 11.5
(1) SSC = Suspended Solids Concentrations 
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Table A-34.  Raw data from total suspended and volatile suspended solids analysis of the 
27-Jun-01 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-0844 0.0
1i27jun01-0854 10.0 1.3765 25.0 1.3863 1.3821 392.0 168.0
2i27jun01-0857 13.0 1.3748 50.0 1.4056 1.3957 616.0 198.0
3i27jun01-0859 15.0 1.3448 25.0 1.3640 1.3562 768.0 312.0
4i27jun01-0900 16.0 1.3497 25.0 1.3615 1.3580 472.0 140.0
5i27jun01-0901 17.0 1.3357 25.0 1.3512 1.3458 620.0 216.0
6i27jun01-0903 19.0 1.3724 50.0 1.3938 1.3881 428.0 114.0
7i27jun01-0905 21.0 1.3296 25.0 1.3350 1.3343 216.0 28.0
8i27jun01-0907 23.0 1.3826 50.0 1.3914 1.3888 176.0 52.0
9i27jun01-0909 25.0 1.3765 50.0 1.3846 1.3824 162.0 44.0
10i27jun01-0911 27.0 1.3211 25.0 1.3231 1.3223 80.0 32.0
11i27jun01-0913 29.0 1.3430 25.0 1.3465 1.3461 140.0 16.0
12i27jun01-0915 31.0 1.3841 50.0 1.3901 1.3871 120.0 60.0
13i27jun01-0917 33.0 1.3640 25.0 1.3655 1.3646 60.0 36.0
14i27jun01-0919 35.0 1.3777 50.0 1.3833 1.3813 112.0 40.0
15i27jun01-0921 37.0 1.3772 50.0 1.3822 1.3800 100.0 44.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-0844 0.0
1i27jun01-0854 10.0 1.3831 50.0 1.4047 1.395 432.0 194.0
2i27jun01-0857 13.0 1.3802 25.0 1.3955 1.3906 612.0 196.0
3i27jun01-0859 15.0 1.3449 25.0 1.3653 1.3565 816.0 352.0
4i27jun01-0900 16.0 1.3472 25.0 1.3596 1.3559 496.0 148.0
5i27jun01-0901 17.0 1.325 25.0 1.3414 1.3359 656.0 220.0
6i27jun01-0903 19.0 1.3694 50.0 1.3873 1.3822 358.0 102.0
7i27jun01-0905 21.0 1.3508 25.0 1.3570 1.3552 248.0 72.0
8i27jun01-0907 23.0 1.372 50.0 1.3824 1.3797 208.0 54.0
9i27jun01-0909 25.0 1.3814 50.0 1.3900 1.3875 172.0 50.0
10i27jun01-0911 27.0 1.3361 25.0 1.3383 1.3374 88.0 36.0
11i27jun01-0913 29.0 1.3337 25.0 1.3372 1.3361 140.0 44.0
12i27jun01-0915 31.0 1.3736 50.0 1.3799 1.3772 126.0 54.0
13i27jun01-0917 33.0 1.332 25.0 1.3344 1.3340 96.0 16.0
14i27jun01-0919 35.0 1.384 50.0 1.3900 1.3878 120.0 44.0
15i27jun01-0921 37.0 1.379 50.0 1.3841 1.3820 102.0 42.0
Calculated ResultsMeasured Data
Measurement A






Table A-34 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 27-Jun-01 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-0844 0.0
1i27jun01-0854 10.0 1.3627 25.0 1.3728 1.3682 404.0 184.0
2i27jun01-0857 13.0 1.377 25.0 1.3922 1.3873 608.0 196.0
3i27jun01-0859 15.0 1.3391 25.0 1.3599 1.3507 832.0 368.0
4i27jun01-0900 16.0 1.3364 25.0 1.3473 1.3444 436.0 116.0
5i27jun01-0901 17.0 1.3455 25.0 1.3626 1.3566 684.0 240.0
6i27jun01-0903 19.0 1.3779 50.0 1.3977 1.3923 396.0 108.0
7i27jun01-0905 21.0 1.3767 25.0 1.3828 1.3812 244.0 64.0
8i27jun01-0907 23.0 1.3819 50.0 1.3923 1.3896 208.0 54.0
9i27jun01-0909 25.0 1.3714 50.0 1.3788 1.3764 148.0 48.0
10i27jun01-0911 27.0 1.3569 25.0 1.3595 1.3586 104.0 36.0
11i27jun01-0913 29.0 1.3359 25.0 1.3401 1.3388 168.0 52.0
12i27jun01-0915 31.0 1.3777 50.0 1.3826 1.3802 98.0 48.0
13i27jun01-0917 33.0 1.3458 25.0 1.3466 1.3465 32.0 4.0
14i27jun01-0919 35.0 1.3777 50.0 1.3836 1.3814 118.0 44.0
15i27jun01-0921 37.0 1.369 50.0 1.3743 1.3717 106.0 52.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C
 SUSPENDED SOLIDS ANALYSIS FOR 27 JUNE 2001 STORM EVENT (3 of 3)
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              Table A-35.  Raw data from dissolved (< 0.45 µm) metal analysis of the 27-Jun-01 storm event 
 
 Elapsed Sample Legend:
Sample Time Mean 3
ID 2 (min.) A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0
1id27jun01-0854 10.0 270.0 84.9 177.5 104.3
2id27jun01-0857 13.0 394.0 45.8 219.9 158.3
3id27jun01-0859 15.0 33.5 39.7 36.6 16.9
4id27jun01-0900 16.0 40.1 122.0 81.1 101.0
5id27jun01-0901 17.0 33.8 72.4 53.1 72.7
6id27jun01-0903 19.0 66.2 114.0 90.1 53.1
7id27jun01-0905 21.0 87.2 114.0 100.6 26.6
8id27jun01-0907 23.0 114.0 130.0 122.0 13.1 1.  Dilutions have not been factored into raw data.
9id27jun01-0909 25.0 113.0 104.0 108.5 8.3 2.  Refer to Sample Legend. 
10id27jun01-0911 27.0 150.0 135.0 142.5 10.5 3.  Mean is an arithmetic mean. 
11id27jun01-0913 29.0 121.0 128.0 124.5 5.6 4.  Relative Percent Difference  
12id27jun01-0915 31.0 106.0 86.1 96.1 20.7      (for duplicate measurement). 
13id27jun01-0917 33.0 135.0 97.8 116.4 32.0
14id27jun01-0919 35.0 92.5 94.9 93.7 2.6
15id27jun01-0921 37.0 71.2 72.9 72.1 2.4
 Elapsed 
Sample Time Mean 3 Mean 3 Mean 3
ID 2 (min.) A B [µg/L] RPD4 A B [ µ g/L] RPD4 A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0 0.0 0.0
1id27jun01-0854 10.0 10.4 16.0 13.2 42.4 410.0 485.0 447.5 16.8 1150.0 1040.0 1095.0 10.0
2id27jun01-0857 13.0 12.7 6.5 9.6 64.2 208.0 186.0 197.0 11.2 1150.0 598.0 874.0 63.2
3id27jun01-0859 15.0 3.1 4.3 3.7 33.1 163.0 168.0 165.5 3.0 494.0 500.0 497.0 1.2
4id27jun01-0900 16.0 3.0 3.8 3.4 24.7 115.0 131.0 123.0 13.0 340.0 482.0 411.0 34.5
5id27jun01-0901 17.0 448.0 18.6 233.3 184.1 78.9 103.0 91.0 26.5 248.0 397.0 322.5 46.2
6id27jun01-0903 19.0 79.6 2.8 41.2 186.3 74.5 78.8 76.7 5.6 293.0 353.0 323.0 18.6
7id27jun01-0905 21.0 12.6 2.5 7.5 134.7 59.3 63.9 61.6 7.5 248.0 345.0 296.5 32.7
8id27jun01-0907 23.0 7.2 5.9 6.5 19.0 50.6 56.8 53.7 11.5 256.0 323.0 289.5 23.1
9id27jun01-0909 25.0 5.3 1.0 3.2 134.7 51.1 52.8 52.0 3.3 277.0 264.0 270.5 4.8
10id27jun01-0911 27.0 2.5 2.7 2.6 7.2 48.6 48.9 48.8 0.6 328.0 294.0 311.0 10.9
11id27jun01-0913 29.0 5.1 3.2 4.1 45.9 49.1 47.4 48.3 3.5 261.0 274.0 267.5 4.9
12id27jun01-0915 31.0 2.8 3.0 2.9 8.4 49.8 46.7 48.3 6.4 288.0 261.0 274.5 9.8
13id27jun01-0917 33.0 2.8 2.6 2.7 7.7 47.9 46.7 47.3 2.5 331.0 253.0 292.0 26.7
14id27jun01-0919 35.0 2.5 3.7 3.1 37.2 53.1 46.7 49.9 12.8 277.0 279.0 278.0 0.7
15id27jun01-0921 37.0 3.2 2.3 2.7 30.7 44.3 45.6 45.0 2.9 249.0 255.0 252.0 2.4
RAW1 METAL DATA FOR  27 JUNE 2001 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [ µg/L]
Notes:
Replicate [ µg/L] Replicate [ µg/L] Replicate [ µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
(C1 + C 2)
               2
"d" indicates  
dissolved fraction 
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Table A-35 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 27-Jun-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0 0.0 0.0
1id27jun01-0854 10.0 40.7 45.1 42.9 10.3 110.0 142.0 126.0 25.4 691.0 844.0 767.5 19.9
2id27jun01-0857 13.0 34.1 23.7 28.9 36.0 78.7 61.7 70.2 24.2 420.0 288.0 354.0 37.3
3id27jun01-0859 15.0 21.1 18.4 19.8 13.7 54.7 66.0 60.4 18.7 261.0 249.0 255.0 4.7
4id27jun01-0900 16.0 14.2 17.1 15.7 18.5 35.7 54.1 44.9 41.0 183.0 239.0 211.0 26.5
5id27jun01-0901 17.0 9.1 13.0 11.0 35.8 35.6 42.9 39.3 18.6 174.0 171.0 172.5 1.7
6id27jun01-0903 19.0 13.2 23.1 18.2 54.5 27.9 31.6 29.8 12.4 126.0 145.0 135.5 14.0
7id27jun01-0905 21.0 14.1 8.3 11.2 51.9 37.6 31.5 34.6 17.7 116.0 120.0 118.0 3.4
8id27jun01-0907 23.0 7.6 7.9 7.8 3.2 27.3 28.8 28.1 5.3 116.0 127.0 121.5 9.1
9id27jun01-0909 25.0 12.4 8.4 10.4 38.2 28.8 25.9 27.4 10.6 128.0 104.0 116.0 20.7
10id27jun01-0911 27.0 83.9 27.1 55.5 102.3 29.5 27.1 28.3 8.5 119.0 117.0 118.0 1.7
11id27jun01-0913 29.0 13.2 19.2 16.2 37.0 26.2 28.6 27.4 8.8 108.0 123.0 115.5 13.0
12id27jun01-0915 31.0 46.2 18.3 32.3 86.5 32.0 30.3 31.2 5.5 124.0 106.0 115.0 15.7
13id27jun01-0917 33.0 27.6 17.8 22.7 43.2 32.4 28.1 30.3 14.2 126.0 103.0 114.5 20.1
14id27jun01-0919 35.0 22.9 17.2 20.1 28.4 34.3 32.5 33.4 5.4 129.0 122.0 125.5 5.6
15id27jun01-0921 37.0 11.5 8.31 9.9 32.2 28.9 31.6 30.3 8.9 123.0 104.0 113.5 16.7
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1id27jun01-0854 10.0 11.4 11.2 11.3 1.8 3.3 5.7 4.5 53.0 3.1 3.5 3.3 13.9
2id27jun01-0857 13.0 5.4 4.0 4.7 30.0 2.2 1.6 1.9 29.7 25.2 1.1 13.2 182.8
3id27jun01-0859 15.0 3.7 3.2 3.5 15.0 1.5 2.2 1.8 38.5 0.8 2.7 1.7 112.6
4id27jun01-0900 16.0 2.9 3.1 3.0 7.1 2.9 2.2 2.5 28.7 0.4 5.2 2.8 169.4
5id27jun01-0901 17.0 10.0 3.0 6.5 106.6 0.8 0.7 0.8 13.2 0.6 1.8 1.2 94.5
6id27jun01-0903 19.0 3.3 2.1 2.7 45.5 0.7 0.8 0.7 13.4 0.8 2.0 1.4 90.0
7id27jun01-0905 21.0 1.9 1.8 1.9 7.5 2.5 0.7 1.6 107.8 3.6 2.0 2.8 56.7
8id27jun01-0907 23.0 2.5 2.6 2.6 2.3 0.6 0.5 0.6 15.6 0.9 1.6 1.3 51.2
9id27jun01-0909 25.0 2.5 2.4 2.4 5.8 0.6 0.7 0.6 23.1 1.0 1.4 1.2 32.3
10id27jun01-0911 27.0 2.5 2.5 2.5 2.8 0.7 0.6 0.6 23.1 1.6 1.1 1.3 36.4
11id27jun01-0913 29.0 3.3 3.2 3.2 4.0 0.6 0.8 0.7 23.8 0.5 1.1 0.8 68.7
12id27jun01-0915 31.0 3.1 3.0 3.1 5.2 1.0 0.8 0.9 19.1 1.3 1.0 1.1 32.6
13id27jun01-0917 33.0 2.9 2.9 2.9 0.7 0.6 2.0 1.3 103.4 1.5 0.6 1.1 91.0
14id27jun01-0919 35.0 3.0 3.0 3.0 0.7 0.9 0.7 0.8 19.8 1.8 0.9 1.4 67.7
15id27jun01-0921 37.0 2.9 3.0 2.9 3.4 1.0 0.7 0.8 27.1 0.4 1.5 0.9 121.5
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
RAW1 METAL DATA FOR  27 JUNE 2001 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION




 Table A-36.  Raw data from particulate metal analysis of the 27-Jun-01 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0
1ip27jun01-0854 10.0 3740.0 3930.0 3835.0 2.4
2ip27jun01-0857 13.0 5040.0 6490.0 5765.0 11.8
3ip27jun01-0859 15.0 5150.0 5620.0 5385.0 4.3
4ip27jun01-0900 16.0 2800.0 4660.0 3730.0 22.2
5ip27jun01-0901 17.0 3440.0 4690.0 4065.0 14.3
6ip27jun01-0903 19.0 3090.0 3040.0 3065.0 0.8
7ip27jun01-0905 21.0 2040.0 2450.0 2245.0 8.7
8ip27jun01-0907 23.0 2040.0 2140.0 2090.0 2.4 1.  Dilutions have not been factored into raw data.
9ip27jun01-0909 25.0 1880.0 2080.0 1980.0 4.9 2.  Refer to Sample Legend.
10ip27jun01-0911 27.0 1890.0 1590.0 1740.0 9.0 3.  Mean is an arithmetic mean.
11ip27jun01-0913 29.0 1500.0 1840.0 1670.0 9.7 4.  Relative Percent Difference 
12ip27jun01-0915 31.0 1710 1710.0 1710.0 0.0      (for duplicate measurement).
13ip27jun01-0917 33.0 1690.0 1510.0 1600.0 5.8
14ip27jun01-0919 35.0 1600.0 1580.0 1590.0 0.6
15ip27jun01-0921 37.0 1420.0 1630.0 1525.0 6.7
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1ip27jun01-0854 10.0 25.0 16.5 20.8 41.0 38.1 37.9 38.0 0.5 2560.0 2460.0 2510.0 2.0
2ip27jun01-0857 13.0 17.1 23.5 20.3 31.5 45.1 59.6 52.4 27.7 2920.0 3840.0 3380.0 12.7
3ip27jun01-0859 15.0 20.1 16.4 18.3 20.3 44.8 1690.0 867.4 189.7 2940.0 7310.0 5125.0 35.1
4ip27jun01-0900 16.0 12.8 20.2 16.5 44.8 25.2 44.6 34.9 55.6 1700.0 2880.0 2290.0 22.8
5ip27jun01-0901 17.0 11.5 15.7 13.6 30.9 33.4 43.9 38.7 27.2 2210.0 2710.0 2460.0 9.7
6ip27jun01-0903 19.0 12.9 13.8 13.4 6.7 28.1 27.5 27.8 2.2 1880.0 1840.0 1860.0 1.1
7ip27jun01-0905 21.0 14.6 11.3 13.0 25.5 27.4 25.4 26.4 7.6 1800.0 1610.0 1705.0 5.7
8ip27jun01-0907 23.0 9.7 11.8 10.7 19.8 19.8 21.2 20.5 6.8 1410.0 1500.0 1455.0 3.0
9ip27jun01-0909 25.0 10.5 10.9 10.7 3.7 21.9 20.0 21.0 9.1 1580.0 1400.0 1490.0 6.2
10ip27jun01-0911 27.0 9.1 10.3 9.7 11.9 16.8 18.2 17.5 8.0 1290.0 1200.0 1245.0 3.7
11ip27jun01-0913 29.0 9.8 9.5 9.7 3.1 15.4 15.8 15.6 2.6 1240.0 1210.0 1225.0 1.2
12ip27jun01-0915 31.0 8.6 10.7 9.6 21.9 15.0 16.5 15.8 9.5 1200.0 1310.0 1255.0 4.3
13ip27jun01-0917 33.0 9.2 9.2 9.2 0.1 14.5 14.1 14.3 2.8 1190.0 1210.0 1200.0 0.8
14ip27jun01-0919 35.0 10.7 10.9 10.8 1.9 14.0 15.5 14.8 10.2 1200.0 1290.0 1245.0 3.6
15ip27jun01-0921 37.0 9.1 9.9 9.5 9.0 12.1 14.3 13.2 16.7 1110 1230 1170.0 5.0
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 27 JUNE 2001 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)






Table A-36 (continued).  Raw data from particulate metal analysis of the 27-Jun-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1ip27jun01-0854 10.0 9.1 3.8 6.5 81.3 34.1 28.4 31.3 18.2 316.0 290.0 303.0 8.6
2ip27jun01-0857 13.0 0.1 9.8 5.0 196.0 26.9 40.9 33.9 41.3 263.0 326.0 294.5 21.4
3ip27jun01-0859 15.0 1.2 9.8 5.5 158.0 26.6 33.4 30.0 22.7 247.0 270.0 258.5 8.9
4ip27jun01-0900 16.0 0.3 4.3 2.3 176.0 18.4 28.0 23.2 41.4 139.0 258.0 198.5 59.9
5ip27jun01-0901 17.0 1.7 4.9 3.3 97.3 19.8 22.4 21.1 12.3 180.0 222.0 201.0 20.9
6ip27jun01-0903 19.0 0.1 4.1 2.1 187.4 16.7 15.3 16.0 8.7 142.0 123.0 132.5 14.3
7ip27jun01-0905 21.0 0.3 4.0 2.2 169.7 17.5 15.4 16.5 12.8 201.0 135.0 168.0 39.3
8ip27jun01-0907 23.0 0.3 2.4 1.4 152.2 13.2 17.0 15.1 25.2 146.0 115.0 130.5 23.8
9ip27jun01-0909 25.0 0.4 4.4 2.4 165.4 15.8 14.5 15.2 8.6 127.0 125.0 126.0 1.6
10ip27jun01-0911 27.0 0.6 3.0 1.8 133.3 14.1 11.8 13.0 17.8 86.4 116.0 101.2 29.2
11ip27jun01-0913 29.0 2.6 5.0 3.8 62.0 11.5 13.2 12.4 13.8 71.1 104.0 87.6 37.6
12ip27jun01-0915 31.0 2.9 4.3 3.6 40.3 13.1 15.8 14.5 18.7 103.0 116.0 109.5 11.9
13ip27jun01-0917 33.0 3.5 2.1 2.8 48.6 14.1 14.2 14.2 0.7 97.9 87.7 92.8 11.0
14ip27jun01-0919 35.0 2.3 3.8 3.1 48.1 12.3 16.2 14.3 27.4 82.2 102.0 92.1 21.5
15ip27jun01-0921 37.0 1.62 3.89 2.8 82.4 11.3 22.1 16.7 64.7 69.1 95.1 82.1 31.7
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0844 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1ip27jun01-0854 10.0 13.4 14.8 14.1 9.9 2.0 2.3 2.1 16.0 12.5 12.7 12.6 1.6
2ip27jun01-0857 13.0 13.5 20.0 16.8 38.8 1.7 2.2 2.0 23.6 10.3 13.3 11.8 25.4
3ip27jun01-0859 15.0 13.0 19.4 16.2 39.5 1.4 2.1 1.8 39.3 11.0 12.0 11.5 8.7
4ip27jun01-0900 16.0 10.6 10.4 10.5 1.9 2.4 1.2 1.8 65.6 6.1 10.7 8.4 54.3
5ip27jun01-0901 17.0 10.6 10.0 10.3 6.0 1.6 1.2 1.4 31.2 7.8 9.3 8.5 17.2
6ip27jun01-0903 19.0 11.7 4.8 8.2 83.8 1.8 0.5 1.2 106.0 6.7 6.5 6.6 2.1
7ip27jun01-0905 21.0 14.0 10.5 12.3 28.6 1.7 0.8 1.3 71.7 6.6 6.1 6.4 7.7
8ip27jun01-0907 23.0 12.6 10.7 11.7 16.3 1.7 0.7 1.2 80.1 4.6 5.0 4.8 7.5
9ip27jun01-0909 25.0 14.6 12.3 13.5 17.1 1.8 0.7 1.3 90.2 4.9 4.0 4.5 22.0
10ip27jun01-0911 27.0 15.3 10.5 12.9 37.2 1.3 0.5 0.9 89.4 3.6 3.2 3.4 10.6
11ip27jun01-0913 29.0 13.0 10.3 11.7 23.2 1.2 0.5 0.9 79.8 3.5 3.8 3.6 8.0
12ip27jun01-0915 31.0 13.4 12.9 13.2 3.8 2.1 0.6 1.4 110.9 3.7 3.7 3.7 0.5
13ip27jun01-0917 33.0 14.2 14.4 14.3 1.4 1.1 0.6 0.9 63.1 3.6 3.6 3.6 0.0
14ip27jun01-0919 35.0 16.2 14.9 15.6 8.4 2.4 0.7 1.5 112.2 3.6 4.0 3.8 9.9
15ip27jun01-0921 37.0 13.9 14.1 14.0 1.4 1.0 0.7 0.8 36.4 3.17 3.89 3.5 20.4
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
RAW1 METAL DATA FOR  27 JUNE 2001 STORM EVENT (PAGE 4 OF 4)
PARTICULATE FRACTION
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Table A-37.  Raw data from pH analysis of the 27-Jun-01 storm event 
Event Date: 27-Jun-2001 SM:  4500-H+B1
Precipitation: Light Orion 290A
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44
Readings Taken by: CMD 
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 102%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-0844 0.0
1i27jun01-0854 10.0 7.22 7.28 7.3 0.0 0.6
2i27jun01-0857 13.0 7.52 7.24 7.4 0.2 2.7
3i27jun01-0859 15.0 7.25 7.10 7.2 0.1 1.5
4i27jun01-0900 16.0 7.24 7.24 7.2 0.0 0.0
5i27jun01-0901 17.0 7.33 7.24 7.3 0.1 0.9
6i27jun01-0903 19.0 7.42 7.30 7.4 0.1 1.2
7i27jun01-0905 21.0 7.14 7.20 7.2 0.0 0.6
8i27jun01-0907 23.0 7.11 7.16 7.1 0.0 0.5
9i27jun01-0909 25.0 7.30 7.20 7.3 0.1 1.0
10i27jun01-0911 27.0 7.09 7.19 7.1 0.1 1.0
11i27jun01-0913 29.0 7.17 7.21 7.2 0.0 0.4
12i27jun01-0915 31.0 7.20 7.26 7.2 0.0 0.6
13i27jun01-0917 33.0 7.10 7.23 7.2 0.1 1.3
14i27jun01-0919 35.0 7.19 7.28 7.2 0.1 0.9
15i27jun01-0921 37.0 7.26 7.27 7.3 0.0 0.1


































Table A-38.  Raw data from total dissolved solids analysis of the 27-Jun-01 storm event 
Event Date: 27-Jun-2001 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44
Readings Taken by: CMD 
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-0844 0.0
1i27jun01-0854 10.0 578.0 560.0 569.0 12.7 2.2
2i27jun01-0857 13.0 403.0 403.0 403.0 0.0 0.0
3i27jun01-0859 15.0 320.0 325.0 322.5 3.5 1.1
4i27jun01-0900 16.0 246.0 246.0 246.0 0.0 0.0
5i27jun01-0901 17.0 195.0 195.0 195.0 0.0 0.0
6i27jun01-0903 19.0 154.0 153.0 153.5 0.7 0.5
7i27jun01-0905 21.0 119.0 119.0 119.0 0.0 0.0
8i27jun01-0907 23.0 116.0 117.0 116.5 0.7 0.6
9i27jun01-0909 25.0 122.0 124.0 123.0 1.4 1.1
10i27jun01-0911 27.0 127.0 126.0 126.5 0.7 0.6
11i27jun01-0913 29.0 123.0 126.0 124.5 2.1 1.7
12i27jun01-0915 31.0 131.0 132.0 131.5 0.7 0.5
13i27jun01-0917 33.0 141.0 161.0 151.0 14.1 9.4
14i27jun01-0919 35.0 147.0 145.0 146.0 1.4 1.0








TDS ANALYSIS FOR 27JUNE 2001 STORM EVENT (PAGE 1 OF 1)
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Table A-39.  Raw data from redox analysis of the 27-Jun-01 storm event 
Event Date: 27-Jun-2001 SM:  25801
Precipitation: Light Orion 290A
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44
Readings Taken by: CMD 
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-0844 0.0
1i27jun01-0854 10.0 578.2 412.7 495.5 117.0 23.6
2i27jun01-0857 13.0 519.5 520.4 520.0 0.6 0.1
3i27jun01-0859 15.0 657.8 549.8 603.8 76.4 12.6
4i27jun01-0900 16.0 414.3 402.4 408.4 8.4 2.1
5i27jun01-0901 17.0 422.5 411.7 417.1 7.6 1.8
6i27jun01-0903 19.0 383.6 382.1 382.9 1.1 0.3
7i27jun01-0905 21.0 376.8 375.6 376.2 0.8 0.2
8i27jun01-0907 23.0 373.9 369.4 371.7 3.2 0.9
9i27jun01-0909 25.0 365.3 365.0 365.2 0.2 0.1
10i27jun01-0911 27.0 363.6 360.0 361.8 2.5 0.7
11i27jun01-0913 29.0 371.2 355.8 363.5 10.9 3.0
12i27jun01-0915 31.0 367.5 363.2 365.4 3.0 0.8
13i27jun01-0917 33.0 362.9 358.6 360.8 3.0 0.8
14i27jun01-0919 35.0 354.3 352.3 353.3 1.4 0.4





































Table A-40.  Raw data from temperature analysis of the 27-Jun-01 storm event 
Event Date: 27-Jun-2001 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-0844 0.0
1i27jun01-0854 10.0 24.7 24.3 24.5 0.3 1.2
2i27jun01-0857 13.0 23.9 23.4 23.7 0.4 1.5
3i27jun01-0859 15.0 22.5 22.8 22.7 0.2 0.9
4i27jun01-0900 16.0 23.7 23.9 23.8 0.1 0.6
5i27jun01-0901 17.0 23.1 23.2 23.2 0.1 0.3
6i27jun01-0903 19.0 23.6 23.8 23.7 0.1 0.6
7i27jun01-0905 21.0 24.0 23.9 24.0 0.1 0.3
8i27jun01-0907 23.0 24.5 24.0 24.3 0.4 1.5
9i27jun01-0909 25.0 24.2 24.1 24.2 0.1 0.3
10i27jun01-0911 27.0 24.4 24.0 24.2 0.3 1.2
11i27jun01-0913 29.0 24.3 24.2 24.3 0.1 0.3
12i27jun01-0915 31.0 24.4 24.3 24.4 0.1 0.3
13i27jun01-0917 33.0 25.8 25.0 25.4 0.6 2.2
14i27jun01-0919 35.0 24.6 24.6 24.6 0.0 0.0
15i27jun01-0921 37.0 24.7 24.5 24.6 0.1 0.6
27-Jun-2001




































Table A-41.  Raw data from dissolved oxygen analysis of the 27-Jun-01 storm event 
Event Date: 27-Jun-2001 SM: 4500-O1
Precipitation: Light Orion 290A
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-0844 0.0
1i27jun01-0854 10.0 3.22 3.39 3.3 0.1 3.6
2i27jun01-0857 13.0 3.50 3.48 3.5 0.0 0.4
3i27jun01-0859 15.0 4.18 4.19 4.2 0.0 0.2
4i27jun01-0900 16.0 3.94 4.04 4.0 0.1 1.8
5i27jun01-0901 17.0 3.76 3.60 3.7 0.1 3.1
6i27jun01-0903 19.0 3.89 3.69 3.8 0.1 3.7
7i27jun01-0905 21.0 3.75 3.78 3.8 0.0 0.6
8i27jun01-0907 23.0 3.83 3.87 3.9 0.0 0.7
9i27jun01-0909 25.0 3.50 3.65 3.6 0.1 3.0
10i27jun01-0911 27.0 3.46 3.75 3.6 0.2 5.7
11i27jun01-0913 29.0 3.85 3.76 3.8 0.1 1.7
12i27jun01-0915 31.0 3.90 3.87 3.9 0.0 0.5
13i27jun01-0917 33.0 3.58 3.52 3.6 0.0 1.2
14i27jun01-0919 35.0 3.77 3.83 3.8 0.0 1.1
15i27jun01-0921 37.0 3.52 3.54 3.5 0.0 0.4




Measured D.O.  Reading3
[mg/L]
Conducted By:




























Table A-42.  Raw data from conductivity analysis of the 27-Jun-01 storm event 
Event Date: 27-Jun-2001 SM:  25101
Precipitation: Light Orion 290A
Previous Dry Hours: 18
Traffic: Moderate CMD, EEK, KTK
Time Line: 8:44 to 9:22
Time = 0 8:44
Readings Taken by: CMD 
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-0844 0.0
1i27jun01-0854 10.0 1163.0 1154.0 1158.5 6.4 0.5
2i27jun01-0857 13.0 836.0 836.0 836.0 0.0 0.0
3i27jun01-0859 15.0 669.0 677.0 673.0 5.7 0.8
4i27jun01-0900 16.0 514.0 515.0 514.5 0.7 0.1
5i27jun01-0901 17.0 409.0 406.0 407.5 2.1 0.5
6i27jun01-0903 19.0 320.0 322.0 321.0 1.4 0.4
7i27jun01-0905 21.0 251.0 250.0 250.5 0.7 0.3
8i27jun01-0907 23.0 245.0 246.0 245.5 0.7 0.3
9i27jun01-0909 25.0 258.0 262.0 260.0 2.8 1.1
10i27jun01-0911 27.0 263.0 267.0 265.0 2.8 1.1
11i27jun01-0913 29.0 260.0 265.0 262.5 3.5 1.3
12i27jun01-0915 31.0 276.0 279.0 277.5 2.1 0.8
13i27jun01-0917 33.0 316.0 339.0 327.5 16.3 5.0
14i27jun01-0919 35.0 305.0 319.0 312.0 9.9 3.2



































Table A-43.  Characterization and chronology summary for the 21-Jul-01 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Moderate Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 198 (min) (inch) (inch) 16:30 Storm Chaser Arrive
Traffic: Moderate 17:30 0.13 0.13 17:54 Overcast conditions
Time Line: 18:21 to 19:25 17:45 0.09 0.22 18:21 Light drizzle 
Readings Taken by: AAB, EEK, JCK 18:00 0.16 0.38 Time = 0.
Experimental Storm 18:15 0.15 0.53 18:23 Light Drizzle.  
System: Charcterization 18:30 0.3 0.83 2 min. = 111 vehicles
Experimental Site E.Lakeshore 18:45 0.01 0.84 18:34 Moderate rain
Experimental Station 19:00 0.01 0.85 18:36 #1 Runoff begin
Site Location: Baton Rouge, LA 19:15 0.01 0.86 1L = 15sec.
19:30 0.01 0.87 18:37 #2 1L = 3sec.
19:45 0.01 0.88 18:38 #3 5L = 1sec.
20:15 0.01 0.89 18:39 #4 10L = 2sec.
20:30 0 0.89 18:41 #5 Heavy Rain.
20:45 0.01 0.9 10L = 2sec.
0.9 18:43 #6 10L = 3sec.
18:45 #7 10L = 2sec.
Time to4 Vessel Calc. 18:50 #8 10L = 2sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 18:55 #9 10L = 3sec.
Time Time Vessel Rate Volume Vol. 18:57 Rain lightens slightly
(min) (sec) (L) (L/min) (L) (L) 10L = 5s
18:21 2 min. = 88 vehicles
18:36 15.0 15.0 1.0 4.0 1.0 1.0 19:00 #10 10L = 10sec.
18:37 16.0 3.0 1.0 20.0 12.0 13.0 19:05 #11 10L = 9sec.
18:38 17.0 1.0 5.0 300.0 160.0 173.0 19:10 #12 Moderate rain
18:39 18.0 2.0 10.0 300.0 300.0 473.0 10L = 3sec.
18:41 20.0 2.0 10.0 300.0 600.0 1073.0 2 min. = 79 vehicles
18:43 22.0 3.0 10.0 200.0 500.0 1573.0 19:15 #13 10L = 3sec.
18:45 24.0 2.0 10.0 300.0 500.0 2073.0 19:20 #14 10L = 8sec.
18:50 29.0 2.0 10.0 300.0 1500.0 3573.0 19:25 #15 5L = 20sec.
18:55 34.0 3.0 10.0 200.0 1250.0 4823.0 End of runoff
19:00 39.0 10.0 10.0 60.0 650.0 5473.0 Rain Stops
19:05 44.0 9.0 10.0 66.7 316.7 5789.7
19:10 49.0 3.0 10.0 200.0 666.7 6456.3
19:15 54.0 3.0 10.0 200.0 1000.0 7456.3
19:20 59.0 8.0 10.0 75.0 687.5 8143.8
19:25 64.0 20.0 5.0 15.0 225.0 8368.8
8368.8
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 NA(5) 55.5 0 0
2.0 111.0 55.5 111.0 111.0
36.0 88.0 44.0 1691.5 1802.5
49.0 79.0 39.5 542.8 2345.3
64.0 NA(5) 39.5 592.5 2937.8
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow estimated from 
2937.8     last measured data (from time = 0 to end of runoff).




Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)


































Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-1821
1i21july01-1836 15.0 4.0 3181.3 1513.3 0.48 2679.00 526.5 0.20 40.5 2868.6
2i21july01-1837 16.0 20.0 832.0 206.7 0.25 634.00 215.3 0.34 19.5 771.6
3i21july01-1838 17.0 300.0 356.0 88.7 0.25 285.25 132.8 0.47 13.5 286.8
4i21july01-1839 18.0 300.0 250.7 50.7 0.20 172.75 84.0 0.49 10.0 250.0
5i21july01-1841 20.0 300.0 265.3 38.7 0.15 104.00 56.5 0.54 9.5 214.2
6i21july01-1843 22.0 200.0 150.7 31.4 0.21 74.00 39.0 0.53 6.5 100.2
7i21july01-1845 24.0 300.0 104.7 22.0 0.21 61.50 36.5 0.59 7.0 78.8
8i21july01-1850 29.0 300.0 67.3 19.3 0.29 45.25 19.0 0.42 8.5 53.9
9i21july01-1855 34.0 200.0 68.0 24.0 0.35 40.25 30.3 0.75 8.5 56.9
10i21july01-1900 39.0 60.0 44.0 17.3 0.39 70.25 75.3 1.07 14.5 67.2
11i21july01-1905 44.0 66.7 45.3 18.7 0.41 79.00 49.0 0.62 14.5 55.6
12i21july01-1910 49.0 200.0 62.7 13.3 0.21 45.25 34.0 0.75 8.0 39.7
13i21july01-1915 54.0 200.0 53.3 20.0 0.38 20.25 21.5 1.06 8.0 48.0
14i21july01-1920 59.0 75.0 41.3 16.0 0.39 36.50 24.0 0.66 12.5 43.8
15i21july01-1925 64.0 15.0 40.0 16.0 0.40 71.50 40.3 0.56 20.0 64.8
111.6 27.9 74.5 42.4 9.6 95.5
934.2 233.8 623.7 354.6 80.3 799.0
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 8368.6 L.  
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A






Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85
Conductivity Probe YSI 85 1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 21 JULY 2001 STORM EVENT (PAGE 1 OF 2)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
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 Table A-45.  Summary of probe-based analysis for the 21-Jul-01 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 21-Jul-2001
8863 Orion 290A ELAB:118:LSU 21-Jul-2001
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 21-Jul-2001
49315-00 Hach DR/2010 ELAB:118:LSU 23-Jul-2001
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-1821
1i21july01-1836 15.0 4.0 6.8 413.5 71.1 25.9 3.6 860.5
2i21july01-1837 16.0 20.0 7.1 180.0 72.1 26.0 3.4 378.5
3i21july01-1838 17.0 300.0 7.1 101.0 74.5 26.2 3.4 213.5
4i21july01-1839 18.0 300.0 7.2 62.0 68.8 26.3 3.6 130.9
5i21july01-1841 20.0 300.0 7.3 30.5 66.5 25.9 3.4 64.9
6i21july01-1843 22.0 200.0 6.8 24.5 73.5 26.1 3.1 52.1
7i21july01-1845 24.0 300.0 6.9 21.0 74.9 26.2 3.8 44.6
8i21july01-1850 29.0 300.0 7.0 16.5 73.1 26.1 3.1 35.3
9i21july01-1855 34.0 200.0 7.0 19.0 72.6 25.9 5.3 40.1
10i21july01-1900 39.0 60.0 7.1 30.0 71.4 26.1 3.4 64.3
11i21july01-1905 44.0 66.7 7.2 29.5 72.9 25.9 3.7 63.3
12i21july01-1910 49.0 200.0 7.0 14.5 75.8 25.7 3.4 30.4
13i21july01-1915 54.0 200.0 6.7 13.5 81.0 25.8 3.9 29.2
14i21july01-1920 59.0 75.0 7.1 21.5 75.6 26.0 3.5 45.8
15i21july01-1925 64.0 15.0 7.1 37.5 76.6 26.0 3.4 78.7
7.0 27.1 73.8 26.0 3.7 57.4
226.6 30.7
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 8368.6 L.  
Total Mass (g)
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Calculated Mean of Probe-Based Analysis Data1




pH:[4] [7] [10] (slope = 99.9%)





Table A-46.  Summary of dissolved (< 0.45 µm) metal analysis for the 21-Jul-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1821
1i21july01-1836 15.0 4.0 1.09 606.5 658.1 1.09 9.1 9.8 1.09 789.0 856.1 1.09 1135.0 1231.5 1.09 33.7 36.6
2i21july01-1837 16.0 20.0 1.09 213.0 231.1 1.09 4.2 4.6 1.09 181.0 196.4 1.09 264.0 286.4 1.09 12.65 13.7
3i21july01-1838 17.0 300.0 1.09 82.6 89.6 1.09 5.9 6.4 1.09 107.5 116.6 1.09 171.5 186.1 1.09 13.9 15.1
4i21july01-1839 18.0 300.0 1.09 109.8 119.1 1.09 4.6 5.0 1.09 63.7 69.1 1.09 140.7 152.6 1.09 6.365 6.9
5i21july01-1841 20.0 300.0 1.09 84.8 92.0 1.09 5.3 5.8 1.09 32.8 35.5 1.09 98.5 106.8 1.09 5.055 5.5
6i21july01-1843 22.0 200.0 1.09 187.9 203.9 1.09 5.0 5.4 1.09 33.9 36.7 1.09 261.0 283.2 1.09 5.55 6.0
7i21july01-1845 24.0 300.0 1.09 73.2 79.4 1.09 6.5 7.1 1.09 25.7 27.9 1.09 67.8 73.6 1.09 7.4 8.0
8i21july01-1850 29.0 300.0 1.09 86.3 93.6 1.09 4.4 4.8 1.09 16.4 17.8 1.09 66.2 71.8 1.09 12.375 13.4
9i21july01-1855 34.0 200.0 1.09 181.4 196.8 1.09 2.4 2.6 1.09 26.2 28.4 1.09 198.5 215.4 1.09 12.775 13.9
10i21july01-1900 39.0 60.0 1.09 190.5 206.7 1.09 4.3 4.7 1.09 28.9 31.4 1.09 191.0 207.2 1.09 9.61 10.4
11i21july01-1905 44.0 66.7 1.09 167.5 181.7 1.09 3.6 3.9 1.09 28.5 30.9 1.09 142.5 154.6 1.09 21.9 23.8
12i21july01-1910 49.0 200.0 1.09 172.2 186.8 1.09 2.0 2.2 1.09 21.8 23.7 1.09 163.4 177.2 1.09 8.33 9.0
13i21july01-1915 54.0 200.0 1.09 94.9 102.9 1.09 2.5 2.7 1.09 12.6 13.7 1.09 74.1 80.4 1.09 3.83 4.2
14i21july01-1920 59.0 75.0 1.09 237.5 257.7 1.09 5.1 5.5 1.09 17.6 19.0 1.09 297.5 322.8 1.09 4.79 5.2
15i21july01-1925 64.0 15.0 1.09 168.5 182.8 1.09 9.3 10.1 1.09 26.1 28.3 1.09 166.0 180.1 1.09 18.8 20.4
145.3 4.6 32.4 153.0 10.3
1215.8 38.2 271.1 1280.6 86.1
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 8368.6 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 









Table A-46 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 21-Jul-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1821
1i21july01-1836 15.0 4.0 1.09 73.8 80.0 1.09 760.5 825.1 1.09 8.6 9.3 1.09 2.1 2.3 1.09 10.2 11.0
2i21july01-1837 16.0 20.0 1.09 28.7 31.1 1.09 206.5 224.1 1.09 3.7 4.0 1.09 0.8 0.9 1.09 2.7 2.9
3i21july01-1838 17.0 300.0 1.09 20.2 21.9 1.09 136.5 148.1 1.09 1.9 2.0 1.09 1.5 1.6 1.09 5.0 5.4
4i21july01-1839 18.0 300.0 1.09 10.0 10.9 1.09 91.3 99.1 1.09 1.8 1.9 1.09 0.4 0.4 1.09 2.6 2.8
5i21july01-1841 20.0 300.0 1.09 9.3 10.1 1.09 31.0 33.6 1.09 1.4 1.5 1.09 0.6 0.6 1.09 2.8 3.0
6i21july01-1843 22.0 200.0 1.09 5.5 6.0 1.09 41.7 45.2 1.09 1.2 1.3 1.09 2.4 2.7 1.09 4.7 5.0
7i21july01-1845 24.0 300.0 1.09 21.0 22.8 1.09 43.0 46.6 1.09 1.1 1.2 1.09 0.7 0.8 1.09 4.5 4.9
8i21july01-1850 29.0 300.0 1.09 18.8 20.4 1.09 33.5 36.3 1.09 1.0 1.1 1.09 0.5 0.5 1.09 3.8 4.2
9i21july01-1855 34.0 200.0 1.09 22.5 24.4 1.09 45.2 49.0 1.09 1.1 1.2 1.09 1.1 1.1 1.09 7.3 7.9
10i21july01-1900 39.0 60.0 1.09 38.8 42.1 1.09 87.0 94.3 1.09 1.9 2.1 1.09 6.8 7.4 1.09 20.4 22.1
11i21july01-1905 44.0 66.7 1.09 15.0 16.2 1.09 45.8 49.6 1.09 1.5 1.6 1.09 1.9 2.0 1.09 7.0 7.6
12i21july01-1910 49.0 200.0 1.09 19.3 20.9 1.09 33.2 36.0 1.09 0.9 1.0 1.09 3.1 3.3 1.09 9.4 10.2
13i21july01-1915 54.0 200.0 1.09 10.4 11.2 1.09 28.9 31.4 1.09 0.8 0.9 1.09 0.4 0.4 1.09 1.7 1.8
14i21july01-1920 59.0 75.0 1.09 14.2 15.4 1.09 30.3 32.8 1.09 1.2 1.3 1.09 0.4 0.4 1.09 4.7 5.1
15i21july01-1925 64.0 15.0 1.09 14.2 15.5 1.09 44.8 48.6 1.09 1.9 2.0 1.09 1.2 1.3 1.09 5.8 6.3
19.1 51.9 1.3 1.5 6.3
159.6 434.4 11.2 13.0 52.6
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 8368.6 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-47. Summary of particulate metal analysis for the 21-Jul-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1821
1i21july01-1836 15.0 4.0 1.67 26100.0 43587.0 1.67 54.8 91.4 1.67 306.5 511.9 1.67 12650.0 21125.5 1.67 0.0 0.0
2i21july01-1837 16.0 20.0 1.67 11300.0 18871.0 1.67 38.0 63.5 1.67 112.5 187.9 1.67 5290.0 8834.3 1.67 2.6 4.3
3i21july01-1838 17.0 300.0 1.67 7215.0 12049.1 1.67 27.5 45.9 1.67 67.7 113.0 1.67 3265.0 5452.6 1.67 4.3 7.1
4i21july01-1839 18.0 300.0 1.67 5565.0 9293.6 1.67 21.9 36.6 1.67 53.3 89.0 1.67 2540.0 4241.8 1.67 5.4 9.0
5i21july01-1841 20.0 300.0 1.67 1575.0 2630.3 1.67 19.0 31.7 1.67 48.0 80.1 1.67 1940.0 3239.8 1.67 13.0 21.6
6i21july01-1843 22.0 200.0 1.67 1425.0 2379.8 1.67 41.5 69.2 1.67 41.0 68.5 1.67 1710.0 2855.7 1.67 47.1 78.7
7i21july01-1845 24.0 300.0 1.67 896.0 1496.3 1.67 24.2 40.3 1.67 29.8 49.7 1.67 1062.5 1774.4 1.67 18.2 30.3
8i21july01-1850 29.0 300.0 1.67 568.5 949.4 1.67 20.8 34.7 1.67 20.4 34.1 1.67 801.0 1337.7 1.67 14.1 23.5
9i21july01-1855 34.0 200.0 1.67 542.5 906.0 1.67 19.5 32.6 1.67 19.2 32.0 1.67 769.0 1284.2 1.67 14.0 23.3
10i21july01-1900 39.0 60.0 1.67 606.5 1012.9 1.67 23.7 39.6 1.67 21.1 35.2 1.67 987.5 1649.1 1.67 14.9 24.8
11i21july01-1905 44.0 66.7 1.67 550.5 919.3 1.67 22.5 37.5 1.67 19.9 33.2 1.67 947.5 1582.3 1.67 14.9 24.9
12i21july01-1910 49.0 200.0 1.67 516.5 862.6 1.67 17.7 29.5 1.67 17.4 29.1 1.67 706.5 1179.9 1.67 10.5 17.6
13i21july01-1915 54.0 200.0 1.67 367.0 612.9 1.67 15.1 25.2 1.67 12.7 21.1 1.67 500.0 835.0 1.67 7.2 12.1
14i21july01-1920 59.0 75.0 1.67 455.0 759.9 1.67 17.4 29.0 1.67 16.4 27.3 1.67 765.5 1278.4 1.67 9.8 16.3
15i21july01-1925 64.0 15.0 1.67 839.5 1402.0 1.67 17.8 29.6 1.67 24.9 41.6 1.67 1210.0 2020.7 1.67 11.6 19.3
2131.8 36.3 45.8 1933.0 24.0
17840.4 304.0 383.2 16176.8 200.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =8368.6 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
 METAL DATA FOR 21 JULY 2001STORM EVENT (PAGE 3 OF 4)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction







Table A-47 (continued).  Summary of particulate metal analysis for the 21-Jul-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1821
1i21july01-1836 15.0 4.0 1.67 127.5 212.9 1.67 1920.0 3206.4 1.67 37.6 62.7 1.67 5.2 8.7 1.67 158.5 264.7
2i21july01-1837 16.0 20.0 1.67 39.6 66.0 1.67 435.5 727.3 1.67 33.9 56.6 1.67 1.2 2.0 1.67 47.0 78.4
3i21july01-1838 17.0 300.0 1.67 19.2 32.1 1.67 227.5 379.9 1.67 25.9 43.3 1.67 0.6 1.0 1.67 25.4 42.4
4i21july01-1839 18.0 300.0 1.67 13.2 22.0 1.67 174.0 290.6 1.67 31.5 52.6 1.67 0.4 0.7 1.67 15.3 25.6
5i21july01-1841 20.0 300.0 1.67 10.3 17.2 1.67 100.4 167.7 1.67 6.1 10.3 1.67 0.4 0.6 1.67 9.4 15.6
6i21july01-1843 22.0 200.0 1.67 9.8 16.3 1.67 82.0 136.9 1.67 2.5 4.1 1.67 1.6 2.6 1.67 8.3 13.9
7i21july01-1845 24.0 300.0 1.67 6.5 10.8 1.67 69.7 116.4 1.67 2.6 4.4 1.67 0.1 0.2 1.67 6.1 10.2
8i21july01-1850 29.0 300.0 1.67 7.2 12.0 1.67 64.6 107.9 1.67 3.3 5.4 1.67 0.0 0.1 1.67 4.7 7.9
9i21july01-1855 34.0 200.0 1.67 5.9 9.9 1.67 54.2 90.5 1.67 3.0 4.9 1.67 0.0 0.1 1.67 5.3 8.9
10i21july01-1900 39.0 60.0 1.67 11.1 18.5 1.67 70.7 118.1 1.67 4.1 6.8 1.67 0.1 0.2 1.67 7.2 12.0
11i21july01-1905 44.0 66.7 1.67 8.2 13.6 1.67 78.8 131.5 1.67 4.3 7.2 1.67 0.2 0.4 1.67 5.4 9.1
12i21july01-1910 49.0 200.0 1.67 5.1 8.6 1.67 73.1 122.0 1.67 2.4 4.0 1.67 0.0 0.0 1.67 4.3 7.1
13i21july01-1915 54.0 200.0 1.67 6.6 11.1 1.67 39.8 66.4 1.67 3.6 6.0 1.67 0.0 0.0 1.67 3.3 5.5
14i21july01-1920 59.0 75.0 1.67 10.6 17.6 1.67 53.5 89.3 1.67 3.9 6.5 1.67 0.0 0.0 1.67 4.2 7.0
15i21july01-1925 64.0 15.0 1.67 12.3 20.6 1.67 55.6 92.9 1.67 5.0 8.4 1.67 0.1 0.1 1.67 6.2 10.3
14.5 136.6 9.8 0.4 12.0
121.1 1143.5 82.4 3.2 100.0
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 8368.6 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 4 OF 4)
Cu (m/z = 63)
Particulate Fraction
Zn (m/z = 64) As (m/z = 75) Cd (m/z = 114) Pb (m/z = 208)
 203













5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-1821 0.0
1i21july01-1836 15.0 2.928 2.00E+08 0.982 32.0 2.87 1.337 26.94 55.0 2296.68 5971.38 3181.33 1.85E+08
2i21july01-1837 16.0 3.651 1.20E+09 0.936 25.0 3.13 1.363 10.98 20.0 1962.55 5102.63 832.00 1.22E+08
3i21july01-1838 17.0 2.846 7.00E+07 0.984 32.0 3.18 1.346 38.28 15.0 979.04 2545.50 356.00 5.82E+07
4i21july01-1839 18.0 4.026 1.00E+08 0.932 26.0 2.17 1.337 5.77 5.0 106.84 277.79 250.67 2.00E+07
5i21july01-1841 20.0 3.854 7.00E+07 0.938 25.0 2.21 1.338 6.06 5.0 97.28 252.93 265.33 1.71E+07
6i21july01-1843 22.0 3.195 3.50E+07 0.957 22.0 3.04 1.346 24.76 5.0 206.22 536.18 150.73 1.40E+07
7i21july01-1845 24.0 3.808 3.00E+07 0.939 25.0 2.35 1.344 6.72 3.0 42.03 109.28 104.67 6.17E+06
8i21july01-1850 29.0 3.913 2.00E+07 0.951 25.0 2.25 1.346 4.98 3.0 24.88 64.68 67.33 4.17E+06
9i21july01-1855 34.0 3.671 3.50E+07 0.916 24.0 2.63 1.351 11.73 3.0 71.65 186.30 68.00 7.53E+06
10i21july01-1900 39.0 3.884 4.50E+07 0.939 23.0 2.19 1.342 4.71 2.0 59.21 153.93 44.00 1.07E+07
11i21july01-1905 44.0 3.803 1.00E+07 0.981 32.0 2.13 1.338 4.70 2.0 13.02 33.86 45.33 2.58E+06
12i21july01-1910 49.0 3.496 4.00E+07 0.957 26.0 2.46 1.348 7.45 2.0 26.27 68.31 62.67 3.36E+06
13i21july01-1915 54.0 3.702 1.95E+07 0.970 27.0 2.26 1.345 5.38 2.0 26.90 69.93 53.33 4.47E+06
14i21july01-1920 59.0 3.988 2.00E+07 0.951 25.0 2.24 1.346 4.85 2.0 20.57 53.48 41.33 3.49E+06
15i21july01-1925 64.0 4.147 3.00E+07 0.962 24.0 2.04 1.341 3.74 2.0 24.40 31.72 40.00 5.52E+06
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
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8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.














Table A-49.  Summary of total alkalinity analysis for the 21-Jul-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 102%
Traffic: Event Sampling Date:
Time Line: Samples Collected By:
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-1821 0.0
1i21july01-1836 15.0 41.0 40.0 1.7
2i21july01-1837 16.0 20.0 19.0 3.6
3i21july01-1838 17.0 12.0 15.0 15.7
4i21july01-1839 18.0 9.0 11.0 14.1
5i21july01-1841 20.0 8.0 11.0 22.3
6i21july01-1843 22.0 6.0 7.0 10.9
7i21july01-1845 24.0 7.0 7.0 0.0
8i21july01-1850 29.0 8.0 9.0 8.3
9i21july01-1855 34.0 8.0 9.0 8.3
10i21july01-1900 39.0 15.0 14.0 4.9
11i21july01-1905 44.0 14.0 15.0 4.9
12i21july01-1910 49.0 8.0 8.0 0.0
13i21july01-1915 54.0 8.0 8.0 0.0
14i21july01-1920 59.0 13.0 12.0 5.7
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Table A-50.  Raw data from total alkalinity analysis of the 21-Jul-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 102%
Traffic: Event Sampling Date:
Time Line: Samples Collected By:
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1821 0.0
1i21july01-1836 15.0 100.0 6.85 4.50 17.4 21.5 41.0
2i21july01-1837 16.0 100.0 6.88 4.51 8.5 10.5 20.0
3i21july01-1838 17.0 100.0 6.95 4.47 12.4 13.6 12.0
4i21july01-1839 18.0 100.0 7.08 4.49 15.0 15.9 9.0
5i21july01-1841 20.0 100.0 6.94 4.51 26.6 27.4 8.0
6i21july01-1843 22.0 100.0 6.73 4.41 0.5 1.1 6.0
7i21july01-1845 24.0 100.0 6.77 4.52 1.8 2.5 7.0
8i21july01-1850 29.0 100.0 6.84 4.44 3.2 4.0 8.0
9i21july01-1855 34.0 100.0 6.88 4.49 4.9 5.7 8.0
10i21july01-1900 39.0 100.0 7.16 4.40 6.6 8.1 15.0
11i21july01-1905 44.0 100.0 7.14 4.51 9.6 11.0 14.0
12i21july01-1910 49.0 100.0 6.93 4.53 12.5 13.3 8.0
13i21july01-1915 54.0 100.0 6.77 4.40 14.1 14.9 8.0
14i21july01-1920 59.0 100.0 7.10 4.49 15.7 17.0 13.0
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Table A-50 (continued).  Raw data from total alkalinity analysis of the 21-Jul-01 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 102%
Traffic: Event Sampling Date:
Time Line: Samples Collected By:
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1821 0.0
1i21july01-1836 15.0 100.0 6.85 4.51 22.6 26.6 40.0
2i21july01-1837 16.0 100.0 7.13 4.49 10.5 12.4 19.0
3i21july01-1838 17.0 100.0 7.21 4.51 15.9 17.4 15.0
4i21july01-1839 18.0 100.0 7.00 4.43 21.5 22.6 11.0
5i21july01-1841 20.0 100.0 7.15 4.50 23.5 24.6 11.0
6i21july01-1843 22.0 100.0 6.75 4.40 1.1 1.8 7.0
7i21july01-1845 24.0 100.0 6.83 4.50 2.5 3.2 7.0
8i21july01-1850 29.0 100.0 6.92 4.37 4.0 4.9 9.0
9i21july01-1855 34.0 100.0 6.96 4.50 5.7 6.6 9.0
10i21july01-1900 39.0 100.0 7.19 4.51 8.1 9.5 14.0
11i21july01-1905 44.0 100.0 7.15 4.50 11.0 12.5 15.0
12i21july01-1910 49.0 100.0 6.95 4.48 13.3 14.1 8.0
13i21july01-1915 54.0 100.0 6.66 4.49 14.9 15.7 8.0
14i21july01-1920 59.0 100.0 7.16 4.53 17.0 18.2 12.0
15i21july01-1925 64.0 100.0 7.36 4.50 20.2 22.2 20.0
Measurement B
TOTAL ALKALINITY ANALYSIS FOR 21 JULY 2001 EVENT (PAGE 3 OF 3)
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Table A-51.  Turbidity analysis for the 21-Jul-01 storm event 
Event Date:
Precipitation:
Previous Dry Hours: 198
Traffic:
Time Line: 11:59 to 14:20
Time = 0 11:59 Conducted by: EEK
Readings Taken by: AAB, EEK, JCK Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-1821 0.0
1i21july01-1836 15.0 2534.0 2733.0 2801.0 3207.0 3068.0 2868.6 268.9 9.4
2i21july01-1837 16.0 753.0 789.0 779.0 761.0 776.0 771.6 14.4 1.9
3i21july01-1838 17.0 298.0 277.0 282.0 279.0 298.0 286.8 10.4 3.6
4i21july01-1839 18.0 271.0 236.0 248.0 248.0 247.0 250.0 12.8 5.1
5i21july01-1841 20.0 200.0 239.0 217.0 208.0 207.0 214.2 15.1 7.1
6i21july01-1843 22.0 98.9 101.0 101.0 100.0 100.2 1.0 1.0
7i21july01-1845 24.0 79.7 78.3 77.8 78.3 79.7 78.8 0.9 1.1
8i21july01-1850 29.0 53.1 57.0 55.5 50.4 53.6 53.9 2.5 4.7
9i21july01-1855 34.0 50.6 55.0 62.7 55.4 60.6 56.9 4.8 8.5
10i21july01-1900 39.0 58.8 67.2 77.5 68.6 64.0 67.2 6.9 10.2
11i21july01-1905 44.0 54.8 55.1 60.1 53.2 54.8 55.6 2.6 4.7
12i21july01-1910 49.0 37.9 40.0 40.4 40.5 39.7 1.2 3.1
13i21july01-1915 54.0 43.8 53.6 47.6 49.5 45.7 48.0 3.8 7.8
14i21july01-1920 59.0 40.8 52.3 40.0 39.1 46.7 43.8 5.6 12.8
15i21july01-1925 64.0 66.5 66.5 64.7 61.5 64.8 2.4 3.6
Light
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on all samples
TURBIDITY ANALYSIS FOR 21 JULY 2001 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 






























     Table A-52.  Total chemical oxygen demand (COD) analysis for the 21-Jul-01 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.0 0.75
Event Sampling Date: Standard 100 0.0 0.046 115.75
Sampled By: AAB, EEK, JCK Standard 200 0.0 0.088 220.75
Test Date: Standard 400 0.0 0.175 438.25
Time 0 for Event: 18:36 Standard 600 0.0 0.264 660.75
CODs Conducted by: CMD Standard 800 0.0 0.348 870.75
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1141
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1821 0.0
1i21july01-1836 15.0 2.0 1A 0.460 0.459 0.4595 1145.75 1B 0.614 0.615 0.6145 1533.25 1339.5 274.0 28.9 2679.0
2i21july01-1837 16.0 2.0 2A 0.126 0.127 0.1265 313.25 2B 0.130 0.129 0.1295 320.75 317.0 5.3 2.4 634.0
3i21july01-1838 17.0 2.0 3A 0.056 0.056 0.0560 137.00 3B 0.060 0.061 0.0605 148.25 142.6 8.0 7.9 285.3
4i21july01-1839 18.0 2.0 4A 0.036 0.036 0.0360 87.00 4B 0.036 0.035 0.0355 85.75 86.4 0.9 1.4 172.8
5i21july01-1841 20.0 2.0 5A 0.019 0.019 0.0190 44.50 5B 0.025 0.025 0.0250 59.50 52.0 10.6 28.8 104.0
6i21july01-1843 22.0 2.0 6A 0.016 0.015 0.0155 35.75 6B 0.017 0.016 0.0165 38.25 37.0 1.8 6.8 74.0
7i21july01-1845 24.0 2.0 7A 0.014 0.014 0.0140 32.00 7B 0.013 0.013 0.0130 29.50 30.8 1.8 8.1 61.5
8i21july01-1850 29.0 2.0 8A 0.012 0.010 0.0110 24.50 8B 0.010 0.009 0.0095 20.75 22.6 2.7 16.6 45.3
9i21july01-1855 34.0 2.0 9A 0.008 0.009 0.0085 18.25 9B 0.010 0.010 0.0100 22.00 20.1 2.7 18.6 40.3
10i21july01-1900 39.0 2.0 10A 0.015 0.015 0.0150 34.50 10B 0.015 0.016 0.0155 35.75 35.1 0.9 3.6 70.3
11i21july01-1905 44.0 2.0 11A 0.016 0.016 0.0160 37.00 11B 0.018 0.018 0.0180 42.00 39.5 3.5 12.7 79.0
12i21july01-1910 49.0 2.0 12A 0.008 0.009 0.0085 18.25 12B 0.012 0.012 0.0120 27.00 22.6 6.2 38.7 45.3
13i21july01-1915 54.0 2.0 13A 0.005 0.005 0.0050 9.50 13B 0.005 0.006 0.0055 10.75 10.1 0.9 12.3 20.3
14i21july01-1920 59.0 2.0 14A 0.008 0.008 0.0080 17.00 14B 0.009 0.009 0.0090 19.50 18.3 1.8 13.7 36.5
15i21july01-1925 64.0 2.0 15A 0.014 0.014 0.0140 32.00 15B 0.016 0.018 0.0170 39.50 35.8 5.3 21.0 71.5
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






Standards Made    6/27/2001
Standards Run    7/23/2001
23-Jul-2001
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Table A-53.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 21-Jul-01 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.0 -3.00
Sampling Date: Standard 100 0.0 0.046 112.00
Sampled By: AAB, EEK, JCK Standard 200 0.0 0.088 217.00
Test Date: Standard 400 0.0 0.175 434.50
Time 0 for Event: Standard 600 0.0 0.263 654.50
Conducted by: Standard 800 0.0 0.348 867.00
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1141
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1821 0.0  
1i21july01-1836 15.0 2.0 1A 0.103 0.103 0.1030 254.50 1B 0.11 0.110 0.1100 272.00 263.25 12.4 6.6 526.50
2i21july01-1837 16.0 2.0 2A 0.043 0.044 0.0435 105.75 2B 0.045 0.045 0.0450 109.50 107.63 2.7 3.5 215.25
3i21july01-1838 17.0 2.0 3A 0.027 0.027 0.0270 64.50 3B 0.028 0.029 0.0285 68.25 66.38 2.7 5.6 132.75
4i21july01-1839 18.0 2.0 4A 0.019 0.019 0.0190 44.50 4B 0.017 0.017 0.0170 39.50 42.00 3.5 11.9 84.00
5i21july01-1841 20.0 2.0 5A 0.012 0.010 0.0110 24.50 5B 0.014 0.014 0.0140 32.00 28.25 5.3 26.5 56.50
6i21july01-1843 22.0 2.0 6A 0.009 0.009 0.0090 19.50 6B 0.009 0.009 0.0090 19.50 19.50 0.0 0.0 39.00
7i21july01-1845 24.0 2.0 7A 0.008 0.008 0.0080 17.00 7B 0.009 0.009 0.0090 19.50 18.25 1.8 13.7 36.50
8i21july01-1850 29.0 2.0 8A 0.006 0.005 0.0055 10.75 8B 0.005 0.004 0.0045 8.25 9.50 1.8 26.3 19.00
9i21july01-1855 34.0 2.0 9A 0.006 0.008 0.0070 14.50 9B 0.007 0.008 0.0075 15.75 15.13 0.9 8.3 30.25
10i21july01-1900 39.0 2.0 10A 0.016 0.016 0.0160 37.00 10B 0.016 0.017 0.0165 38.25 37.63 0.9 3.3 75.25
11i21july01-1905 44.0 2.0 11A 0.011 0.011 0.0110 24.50 11B 0.011 0.011 0.0110 24.50 24.50 0.0 0.0 49.00
12i21july01-1910 49.0 2.0 12A 0.008 0.008 0.0080 17.00 12B 0.009 0.007 0.0080 17.00 17.00 0.0 0.0 34.00
13i21july01-1915 54.0 2.0 13A 0.006 0.006 0.0060 12.00 13B 0.005 0.005 0.0050 9.50 10.75 1.8 23.3 21.50
14i21july01-1920 59.0 2.0 14A 0.007 0.006 0.0065 13.25 14B 0.005 0.006 0.0055 10.75 12.00 1.8 20.8 24.00
15i21july01-1925 64.0 2.0 15A 0.009 0.010 0.0095 20.75 15B 0.009 0.009 0.0090 19.50 20.13 0.9 6.2 40.25
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.
RESULTSMeasurement A Measurement B
Absorbance
Sample ID
Standards Made    6/27/2001
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Table A-54.  Summary of suspended solids analysis for the 21-Jul-01 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: 198 Event Sampling Date:
Traffic: Samples Collected By:
Time Line: 11:59 to 14:20 Analysis Date:
Time = 0 11:59 Conducted By:
Readings Taken by: AAB, EEK, JCK Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1821 0.0
1i21july01-1836 15.0 3156.0 3592.0 2796.0 3181.3 398.6 12.5
2i21july01-1837 16.0 892.0 776.0 828.0 832.0 58.1 7.0
3i21july01-1838 17.0 328.0 390.0 350.0 356.0 31.4 8.8
4i21july01-1839 18.0 250.0 246.0 256.0 250.7 5.0 2.0
5i21july01-1841 20.0 260.0 270.0 266.0 265.3 5.0 1.9
6i21july01-1843 22.0 144.0 148.2 160.0 150.7 8.3 5.5
7i21july01-1845 24.0 96.0 120.0 98.0 104.7 13.3 12.7
8i21july01-1850 29.0 68.0 74.0 60.0 67.3 7.0 10.4
9i21july01-1855 34.0 64.0 64.0 76.0 68.0 6.9 10.2
10i21july01-1900 39.0 56.0 52.0 24.0 44.0 17.4 39.6
11i21july01-1905 44.0 40.0 48.0 48.0 45.3 4.6 10.2
12i21july01-1910 49.0 72.0 64.0 52.0 62.7 10.1 16.1
13i21july01-1915 54.0 44.0 44.0 72.0 53.3 16.2 30.3
14i21july01-1920 59.0 40.0 44.0 40.0 41.3 2.3 5.6
15i21july01-1925 64.0 48.0 40.0 32.0 40.0 8.0 20.0
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1821 0.0 0.0 0.0 0.0
1i21july01-1836 15.0 1508.0 1796.0 1236.0 1513.3 280.0 18.5
2i21july01-1837 16.0 220.0 208.0 192.0 206.7 14.0 6.8
3i21july01-1838 17.0 82.0 94.0 90.0 88.7 6.1 6.9
4i21july01-1839 18.0 54.0 46.0 52.0 50.7 4.2 8.2
5i21july01-1841 20.0 40.0 46.0 30.0 38.7 8.1 20.9
6i21july01-1843 22.0 24.0 38.2 32.0 31.4 7.1 22.7
7i21july01-1845 24.0 22.0 24.0 20.0 22.0 2.0 9.1
8i21july01-1850 29.0 18.0 22.0 18.0 19.3 2.3 11.9
9i21july01-1855 34.0 20.0 28.0 24.0 24.0 4.0 16.7
10i21july01-1900 39.0 16.0 20.0 16.0 17.3 2.3 13.3
11i21july01-1905 44.0 12.0 24.0 20.0 18.7 6.1 32.7
12i21july01-1910 49.0 16.0 12.0 12.0 13.3 2.3 17.3
13i21july01-1915 54.0 24.0 12.0 24.0 20.0 6.9 34.6
14i21july01-1920 59.0 20.0 16.0 12.0 16.0 4.0 25.0
15i21july01-1925 64.0 16.0 20.0 12.0 16.0 4.0 25.0
Light
Laboratory Analysis SpecificationsPrecipitation Event Information
 SUSPENDED SOLIDS ANALYSIS FOR 21 JULY 2001 STORM EVENT (PAGE 1 OF 3)
21-Jul-2002
Moderate
Summary of VSSC Analyses
Measurements
(mg/L)












(2) VSSC = Volatile Suspended Solids Concentrations 
Notes










Table A-55.  Raw data from total suspended and volatile suspended solids analysis of the 
21-Jul-01 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1821 0.0
1i21july01-1836 15.0 1.3761 25.0 1.455 1.4173 3156.0 1508.0
2i21july01-1837 16.0 1.3781 25.0 1.4004 1.3949 892.0 220.0
3i21july01-1838 17.0 1.3707 50.0 1.3871 1.383 328.0 82.0
4i21july01-1839 18.0 1.3808 50.0 1.3933 1.3906 250.0 54.0
5i21july01-1841 20.0 1.3826 50.0 1.3956 1.3936 260.0 40.0
6i21july01-1843 22.0 1.3759 50.0 1.3831 1.3819 144.0 24.0
7i21july01-1845 24.0 1.3647 50.0 1.3695 1.3684 96.0 22.0
8i21july01-1850 29.0 1.3753 50.0 1.3787 1.3778 68.0 18.0
9i21july01-1855 34.0 1.378 25.0 1.3796 1.3791 64.0 20.0
10i21july01-1900 39.0 1.379 25.0 1.3804 1.3800 56.0 16.0
11i21july01-1905 44.0 1.3826 25.0 1.3836 1.3833 40.0 12.0
12i21july01-1910 49.0 1.3834 25.0 1.3852 1.3848 72.0 16.0
13i21july01-1915 54.0 1.3835 25.0 1.3846 1.3840 44.0 24.0
14i21july01-1920 59.0 1.3748 25.0 1.3758 1.3753 40.0 20.0
15i21july01-1925 64.0 1.3704 25.0 1.3716 1.3712 48.0 16.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1821 0.0
1i21july01-1836 15.0 1.383 25.0 1.4728 1.4279 3592.0 1796.0
2i21july01-1837 16.0 1.3870 25.0 1.4064 1.4012 776.0 208.0
3i21july01-1838 17.0 1.377 50.0 1.3965 1.3918 390.0 94.0
4i21july01-1839 18.0 1.3701 50.0 1.3824 1.3801 246.0 46.0
5i21july01-1841 20.0 1.3794 50.0 1.3929 1.3906 270.0 46.0
6i21july01-1843 22.0 1.3648 50.0 1.3722 1.3703 148.2 38.2
7i21july01-1845 24.0 1.3687 50.0 1.3747 1.3735 120.0 24.0
8i21july01-1850 29.0 1.3747 50.0 1.3784 1.3773 74.0 22.0
9i21july01-1855 34.0 1.3783 25.0 1.3799 1.3792 64.0 28.0
10i21july01-1900 39.0 1.3793 25.0 1.3806 1.3801 52.0 20.0
11i21july01-1905 44.0 1.3726 25.0 1.3738 1.3732 48.0 24.0
12i21july01-1910 49.0 1.3753 25.0 1.3769 1.3766 64.0 12.0
13i21july01-1915 54.0 1.3711 25.0 1.3722 1.3719 44.0 12.0
14i21july01-1920 59.0 1.372 25.0 1.3731 1.3727 44.0 16.0
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Table A-55 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 21-Jul-01 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1821 0.0
1i21july01-1836 15.0 1.3842 25.0 1.4541 1.4232 2796.0 1236.0
2i21july01-1837 16.0 1.3789 25.0 1.3996 1.3948 828.0 192.0
3i21july01-1838 17.0 1.3819 50.0 1.3994 1.3949 350.0 90.0
4i21july01-1839 18.0 1.3845 50.0 1.3973 1.3947 256.0 52.0
5i21july01-1841 20.0 1.3745 50.0 1.3878 1.3863 266.0 30.0
6i21july01-1843 22.0 1.3723 50.0 1.3803 1.3787 160.0 32.0
7i21july01-1845 24.0 1.3752 50.0 1.3801 1.3791 98.0 20.0
8i21july01-1850 29.0 1.3686 50.0 1.3716 1.3707 60.0 18.0
9i21july01-1855 34.0 1.3760 25.0 1.3779 1.3773 76.0 24.0
10i21july01-1900 39.0 1.3825 25.0 1.3831 1.3827 24.0 16.0
11i21july01-1905 44.0 1.3704 25.0 1.3716 1.3711 48.0 20.0
12i21july01-1910 49.0 1.3738 25.0 1.3751 1.3748 52.0 12.0
13i21july01-1915 54.0 1.3668 25.0 1.3686 1.3680 72.0 24.0
14i21july01-1920 59.0 1.3807 25.0 1.3817 1.3814 40.0 12.0
15i21july01-1925 64.0 1.3835 25.0 1.3843 1.3840 32.0 12.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























Table A-56.  Raw data from dissolved (< 0.45 µm) metal analysis of the 21-Jul-01 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1821 0.0
1id21july01-1836 15.0 414.0 799.0 606.5 63.5
2id21july01-1837 16.0 319.0 107.0 213.0 99.5
3id21july01-1838 17.0 69.7 95.4 82.6 31.1
4id21july01-1839 18.0 155.0 64.5 109.8 82.5
5id21july01-1841 20.0 71.0 98.5 84.8 32.4
6id21july01-1843 22.0 295.0 80.8 187.9 114.0
7id21july01-1845 24.0 79.1 67.2 73.2 16.3
8id21july01-1850 29.0 89.2 83.4 86.3 6.7 1.  Dilutions have not been factored into raw data.
9id21july01-1855 34.0 95.7 267.0 181.4 94.5 2.  Refer to Sample Legend.
10id21july01-1900 39.0 137.0 244.0 190.5 56.2 3.  Mean is an arithmetic mean.
11id21july01-1905 44.0 197.0 138.0 167.5 35.2 4.  Relative Percent Difference 
12id21july01-1910 49.0 266.0 78.3 172.2 109.0      (for duplicate measurement).
13id21july01-1915 54.0 98.4 91.3 94.9 7.5
14id21july01-1920 59.0 186.0 289.0 237.5 43.4
15id21july01-1925 64.0 142.0 195.0 168.5 31.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1821 0.0
1id21july01-1836 15.0 9.4 8.8 9.1 6.7 578.0 1000.0 789.0 53.5 1540.0 730.0 1135.0 71.4
2id21july01-1837 16.0 4.1 4.3 4.2 5.2 172.0 190.0 181.0 9.9 269.0 259.0 264.0 3.8
3id21july01-1838 17.0 8.1 3.7 5.9 73.6 100.0 115.0 107.5 14.0 177.0 166.0 171.5 6.4
4id21july01-1839 18.0 4.0 5.1 4.6 24.9 68.5 58.9 63.7 15.1 184.0 97.3 140.7 61.6
5id21july01-1841 20.0 5.5 5.1 5.3 6.9 31.0 34.5 32.8 10.7 106.0 90.9 98.5 15.3
6id21july01-1843 22.0 3.0 6.9 5.0 77.7 42.2 25.5 33.9 49.3 367.0 155.0 261.0 81.2
7id21july01-1845 24.0 11.0 2.0 6.5 137.9 27.7 23.7 25.7 15.6 85.2 50.4 67.8 51.3
8id21july01-1850 29.0 3.4 5.5 4.4 47.9 17.4 15.4 16.4 12.2 66.3 66.0 66.2 0.5
9id21july01-1855 34.0 2.3 2.5 2.4 8.7 20.7 31.6 26.2 41.7 112.0 285.0 198.5 87.2
10id21july01-1900 39.0 2.4 6.2 4.3 87.8 22.2 35.6 28.9 46.4 119.0 263.0 191.0 75.4
11id21july01-1905 44.0 3.8 3.4 3.6 10.3 34.6 22.4 28.5 42.8 167.0 118.0 142.5 34.4
12id21july01-1910 49.0 2.2 1.8 2.0 19.8 32.2 11.4 21.8 95.4 275.0 51.7 163.4 136.7
13id21july01-1915 54.0 1.6 3.5 2.5 77.5 13.1 12.1 12.6 7.9 88.9 59.3 74.1 39.9
14id21july01-1920 59.0 1.7 8.5 5.1 134.3 19.9 15.2 17.6 26.8 187.0 408.0 297.5 74.3
15id21july01-1925 64.0 11.8 6.9 9.3 52.8 22.0 30.1 26.1 31.1 151.0 181.0 166.0 18.1
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)










RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-56 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 21-Jul-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1821 0.0
1id21july01-1836 15.0 38.9 28.5 33.7 30.9 69.3 78.2 73.8 12.1 728.0 793.0 760.5 8.5
2id21july01-1837 16.0 11.7 13.6 12.7 15.0 20.2 37.1 28.7 59.0 204.0 209.0 206.5 2.4
3id21july01-1838 17.0 14.4 13.4 13.9 7.2 12.0 28.3 20.2 80.9 129.0 144.0 136.5 11.0
4id21july01-1839 18.0 8.0 4.8 6.4 50.4 11.7 8.3 10.0 33.9 111.0 71.6 91.3 43.2
5id21july01-1841 20.0 4.0 6.1 5.1 40.6 4.2 14.5 9.3 111.0 25.0 36.9 31.0 38.4
6id21july01-1843 22.0 2.6 8.5 5.6 105.2 6.8 4.3 5.5 45.7 45.4 38.0 41.7 17.7
7id21july01-1845 24.0 9.2 5.6 7.4 48.9 22.2 19.8 21.0 11.4 38.8 47.1 43.0 19.3
8id21july01-1850 29.0 2.8 22.0 12.4 155.6 17.6 20.0 18.8 12.8 28.2 38.8 33.5 31.6
9id21july01-1855 34.0 18.8 6.8 12.8 94.3 20.5 24.4 22.5 17.4 36.0 54.4 45.2 40.7
10id21july01-1900 39.0 9.0 10.2 9.6 12.3 20.8 56.8 38.8 92.8 64.9 109.0 87.0 50.7
11id21july01-1905 44.0 22.0 21.8 21.9 0.9 21.4 8.5 15.0 86.2 51.3 40.2 45.8 24.3
12id21july01-1910 49.0 9.8 6.9 8.3 34.3 28.6 9.9 19.3 97.1 45.4 20.9 33.2 73.9
13id21july01-1915 54.0 3.1 4.5 3.8 37.1 9.1 11.6 10.4 24.0 30.5 27.3 28.9 11.1
14id21july01-1920 59.0 5.7 3.9 4.8 38.8 23.1 5.4 14.2 124.8 30.2 30.3 30.3 0.3
15id21july01-1925 64.0 16.7 20.9 18.8 22.3 6.79 21.7 14.2 104.7 34.4 55.2 44.8 46.4
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1821 0.0
1id21july01-1836 15.0 7.9 9.4 8.6 17.5 2.3 2.0 2.1 11.7 13.6 6.7 10.2 67.6
2id21july01-1837 16.0 4.9 2.4 3.7 67.6 0.8 0.8 0.8 8.1 2.6 2.8 2.7 7.0
3id21july01-1838 17.0 2.4 1.4 1.9 52.5 0.6 2.4 1.5 121.9 2.0 7.9 5.0 120.4
4id21july01-1839 18.0 2.2 1.4 1.8 42.9 0.4 0.4 0.4 0.5 4.0 1.3 2.6 104.0
5id21july01-1841 20.0 1.6 1.1 1.4 36.2 0.2 0.9 0.6 132.1 1.1 4.5 2.8 122.3
6id21july01-1843 22.0 1.5 1.0 1.2 38.2 2.3 2.6 2.4 12.7 6.7 2.6 4.7 86.9
7id21july01-1845 24.0 1.2 0.9 1.1 26.1 0.9 0.5 0.7 56.6 5.0 4.1 4.5 20.4
8id21july01-1850 29.0 1.1 0.9 1.0 18.4 0.5 0.5 0.5 8.4 3.7 4.0 3.8 9.6
9id21july01-1855 34.0 1.2 1.0 1.1 18.0 0.5 1.6 1.1 110.2 5.2 9.3 7.3 57.1
10id21july01-1900 39.0 2.2 1.6 1.9 34.3 4.2 9.5 6.8 76.7 17.1 23.6 20.4 31.9
11id21july01-1905 44.0 1.6 1.4 1.5 12.0 3.4 0.3 1.9 166.2 11.9 2.1 7.0 140.0
12id21july01-1910 49.0 1.1 0.7 0.9 36.7 4.0 2.1 3.1 63.6 14.9 3.9 9.4 116.9
13id21july01-1915 54.0 0.8 0.8 0.8 1.3 0.6 0.2 0.4 78.6 2.1 1.3 1.7 42.6
14id21july01-1920 59.0 1.2 1.3 1.2 5.8 0.3 0.5 0.4 38.7 3.8 5.6 4.7 38.5
15id21july01-1925 64.0 1.9 1.9 1.9 0.0 0.3 2.1 1.2 145.3 2.7 9.0 5.8 108.8
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
RAW1 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
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 Table A-57.  Raw data from particulate metal analysis of the 21-Jul-01 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1821 0.0
1ip21july01-1836 15.0 22900.0 29300.0 26100.0 11.6
2ip21july01-1837 16.0 10400.0 12200.0 11300.0 7.7
3ip21july01-1838 17.0 6960.0 7470.0 7215.0 3.5
4ip21july01-1839 18.0 5640.0 5490.0 5565.0 1.4
5ip21july01-1841 20.0 1670.0 1480.0 1575.0 6.2
6ip21july01-1843 22.0 1640.0 1210.0 1425.0 16.3
7ip21july01-1845 24.0 796.0 996.0 896.0 10.6
8ip21july01-1850 29.0 553.0 584.0 568.5 2.7 1.  Dilutions have not been factored into raw data.
9ip21july01-1855 34.0 573.0 512.0 542.5 5.8 2.  Refer to Sample Legend.
10ip21july01-1900 39.0 590.0 623.0 606.5 2.7 3.  Mean is an arithmetic mean.
11ip21july01-1905 44.0 508.0 593.0 550.5 7.4 4.  Relative Percent Difference 
12ip21july01-1910 49.0 447.0 586.0 516.5 12.6      (for duplicate measurement).
13ip21july01-1915 54.0 330.0 404.0 367.0 9.6
14ip21july01-1920 59.0 440.0 470.0 455.0 3.2
15ip21july01-1925 64.0 833.0 846.0 839.5 0.8
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1821 0.0
1ip21july01-1836 15.0 48.0 61.5 54.8 24.7 279.0 334.0 306.5 17.9 12000.0 13300.0 12650.0 5.0
2ip21july01-1837 16.0 44.1 31.9 38.0 32.1 108.0 117.0 112.5 8.0 5130.0 5450.0 5290.0 3.0
3ip21july01-1838 17.0 25.3 29.7 27.5 16.0 64.0 71.3 67.7 10.8 3140.0 3390.0 3265.0 3.8
4ip21july01-1839 18.0 24.7 19.1 21.9 25.6 52.9 53.7 53.3 1.5 2500.0 2580.0 2540.0 1.6
5ip21july01-1841 20.0 18.7 19.3 19.0 3.2 51.8 44.1 48.0 16.1 2090.0 1790.0 1940.0 8.0
6ip21july01-1843 22.0 54.8 28.1 41.5 64.4 47.3 34.7 41.0 30.7 1940.0 1480.0 1710.0 14.4
7ip21july01-1845 24.0 25.1 23.2 24.2 7.9 23.8 35.7 29.8 40.0 995.0 1130.0 1062.5 6.2
8ip21july01-1850 29.0 20.0 21.5 20.8 7.2 20.1 20.7 20.4 2.9 810.0 792.0 801.0 1.1
9ip21july01-1855 34.0 19.2 19.8 19.5 3.1 20.1 18.2 19.2 9.9 779.0 759.0 769.0 1.3
10ip21july01-1900 39.0 26.0 21.4 23.7 19.4 21.1 21.0 21.1 0.5 975.0 1000.0 987.5 1.3
11ip21july01-1905 44.0 25.1 19.8 22.5 23.6 20.2 19.6 19.9 3.0 945.0 950.0 947.5 0.3
12ip21july01-1910 49.0 16.3 19.0 17.7 15.3 15.8 19.0 17.4 18.4 564.0 849.0 706.5 18.3
13ip21july01-1915 54.0 14.4 15.8 15.1 9.3 12.2 13.1 12.7 7.1 436.0 564.0 500.0 12.0
14ip21july01-1920 59.0 18.1 16.6 17.4 8.6 15.1 17.6 16.4 15.3 708.0 823.0 765.5 7.2
15ip21july01-1925 64.0 19.6 15.9 17.8 20.8 24.5 25.3 24.9 3.2 1100 1320 1210.0 8.7
RAW1 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
Al (m/z = 27)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Notes:
Mn (m/z = 55) Fe (m/z = 57)
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-57 (continued).  Raw data from particulate metal analysis of the 21-Jul-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1821 0.0
1ip21july01-1836 15.0 0.0 0.0 0.0 0.0 112.0 143.0 127.5 24.3 1670.0 2170.0 1920.0 26.0
2ip21july01-1837 16.0 5.2 0.0 2.6 200.0 35.9 43.2 39.6 18.5 408.0 463.0 435.5 12.6
3ip21july01-1838 17.0 2.6 5.9 4.3 77.6 17.3 21.1 19.2 19.8 223.0 232.0 227.5 4.0
4ip21july01-1839 18.0 6.3 4.4 5.4 35.5 12.5 13.8 13.2 9.9 177.0 171.0 174.0 3.4
5ip21july01-1841 20.0 15.1 10.8 13.0 33.2 10.1 10.5 10.3 3.9 115.0 85.8 100.4 29.1
6ip21july01-1843 22.0 69.7 24.5 47.1 96.0 12.0 7.6 9.8 45.3 92.9 71.1 82.0 26.6
7ip21july01-1845 24.0 17.1 19.2 18.2 11.6 6.0 6.9 6.5 13.9 64.7 74.7 69.7 14.3
8ip21july01-1850 29.0 13.3 14.9 14.1 11.3 6.3 8.1 7.2 24.9 59.4 69.8 64.6 16.1
9ip21july01-1855 34.0 14.2 13.7 14.0 3.6 6.2 5.6 5.9 9.3 50.7 57.7 54.2 12.9
10ip21july01-1900 39.0 17.5 12.2 14.9 35.7 13.5 8.6 11.1 44.0 71.7 69.7 70.7 2.8
11ip21july01-1905 44.0 16.1 13.7 14.9 16.1 8.1 8.2 8.2 1.2 72.4 85.1 78.8 16.1
12ip21july01-1910 49.0 9.2 11.9 10.5 26.1 4.6 5.6 5.1 19.5 85.0 61.1 73.1 32.7
13ip21july01-1915 54.0 7.0 7.5 7.2 7.5 7.0 6.3 6.6 10.6 42.1 37.4 39.8 11.8
14ip21july01-1920 59.0 10.0 9.6 9.8 4.3 12.6 8.5 10.6 38.6 46.0 60.9 53.5 27.9
15ip21july01-1925 64.0 13 10.1 11.6 25.1 14.8 9.83 12.3 40.4 55.2 56.0 55.6 1.4
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1821 0.0
1ip21july01-1836 15.0 30.9 44.2 37.6 35.4 4.7 5.7 5.2 19.7 137.0 180.0 158.5 27.1
2ip21july01-1837 16.0 35.5 32.3 33.9 9.4 1.2 1.2 1.2 4.1 46.6 47.3 47.0 1.5
3ip21july01-1838 17.0 25.8 26.0 25.9 0.8 0.6 0.6 0.6 6.4 24.0 26.8 25.4 11.0
4ip21july01-1839 18.0 26.0 37.0 31.5 34.9 0.4 0.4 0.4 6.4 13.7 16.9 15.3 20.9
5ip21july01-1841 20.0 5.6 6.7 6.1 18.4 0.3 0.5 0.4 38.6 10.4 8.3 9.4 22.0
6ip21july01-1843 22.0 2.1 2.9 2.5 33.5 1.7 1.5 1.6 12.9 9.2 7.4 8.3 20.9
7ip21july01-1845 24.0 3.1 2.2 2.6 32.9 0.1 0.2 0.1 39.5 5.6 6.7 6.1 16.8
8ip21july01-1850 29.0 3.8 2.7 3.3 35.1 0.1 0.0 0.0 200.0 5.0 4.5 4.7 12.4
9ip21july01-1855 34.0 3.4 2.5 3.0 30.4 0.0 0.1 0.0 40.4 5.2 5.4 5.3 3.6
10ip21july01-1900 39.0 4.0 4.2 4.1 4.9 0.1 0.1 0.1 23.4 7.0 7.5 7.2 7.2
11ip21july01-1905 44.0 6.5 2.1 4.3 100.5 0.1 0.3 0.2 107.3 5.6 5.3 5.4 4.2
12ip21july01-1910 49.0 3.5 1.4 2.4 87.6 0.0 0.0 0.0 87.6 3.5 5.0 4.3 35.5
13ip21july01-1915 54.0 4.4 2.8 3.6 44.0 0.0 0.0 0.0 0.0 2.7 4.0 3.3 39.0
14ip21july01-1920 59.0 5.1 2.7 3.9 62.9 0.0 0.0 0.0 200.0 4.1 4.2 4.2 1.4
15ip21july01-1925 64.0 5.4 4.6 5.0 15.6 0.1 0.1 0.1 53.7 6.14 6.18 6.2 0.6
RAW1 METAL DATA FOR 21 JULY 2001 STORM EVENT (PAGE 4 OF 4)
PARTICULATE FRACTION
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
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Table A-58.  Raw data from pH analysis of the 21-Jul-01 storm event 
Event Date: SM:  4500-H+B1






Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 102%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-1821 0.0
1i21jul01-1836 15.0 6.8 6.8 6.8 0.0 0.3
2i21jul01-1837 16.0 7.2 7.0 7.1 0.1 1.4
3i21jul01-1838 17.0 7.1 7.0 7.1 0.0 0.5
4i21jul01-1839 18.0 7.2 7.2 7.2 0.0 0.2
5i21jul01-1841 20.0 7.3 7.3 7.3 0.1 0.8
6i21jul01-1843 22.0 6.7 6.8 6.8 0.1 0.9
7i21jul01-1845 24.0 6.9 6.9 6.9 0.0 0.0
8i21jul01-1850 29.0 7.2 6.8 7.0 0.3 4.2
9i21jul01-1855 34.0 7.0 7.0 7.0 0.0 0.7
10i21jul01-1900 39.0 7.1 7.1 7.1 0.0 0.2
11i21jul01-1905 44.0 7.2 7.1 7.2 0.0 0.0
12i21jul01-1910 49.0 6.9 7.0 7.0 0.1 1.1
13i21jul01-1915 54.0 6.6 6.8 6.7 0.1 1.9
14i21jul01-1920 59.0 6.9 7.3 7.1 0.3 3.9
15i21jul01-1925 64.0 7.0 7.2 7.1 0.2 2.6









































Table A-59.  Raw data from total dissolved solids analysis of the 21-Jul-01 storm event 
Event Date: Direct Probe Measurement






Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1821 0.0
1i21jul01-1836 15.0 411.0 416.0 413.5 3.5 0.9
2i21jul01-1837 16.0 180.0 180.0 180.0 0.0 0.0
3i21jul01-1838 17.0 101.0 101.0 101.0 0.0 0.0
4i21jul01-1839 18.0 62.0 62.0 62.0 0.0 0.0
5i21jul01-1841 20.0 31.0 30.0 30.5 0.7 2.3
6i21jul01-1843 22.0 24.0 25.0 24.5 0.7 2.9
7i21jul01-1845 24.0 21.0 21.0 21.0 0.0 0.0
8i21jul01-1850 29.0 16.0 17.0 16.5 0.7 4.3
9i21jul01-1855 34.0 19.0 19.0 19.0 0.0 0.0
10i21jul01-1900 39.0 30.0 30.0 30.0 0.0 0.0
11i21jul01-1905 44.0 29.0 30.0 29.5 0.7 2.4
12i21jul01-1910 49.0 14.0 15.0 14.5 0.7 4.9
13i21jul01-1915 54.0 13.0 14.0 13.5 0.7 5.2
14i21jul01-1920 59.0 21.0 22.0 21.5 0.7 3.3










TDS ANALYSIS FOR 21 JULY 2001 STORM EVENT (PAGE 1 OF 1)
21-Jul-2001Analysis Date:




























Table A-60.  Raw data from redox analysis of the 21-Jul-01 storm event 
Event Date: SM:  25801






Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-1821 0.0
1i21jul01-1836 15.0 71.9 70.2 71.1 1.2 1.7
2i21jul01-1837 16.0 72.3 71.9 72.1 0.3 0.4
3i21jul01-1838 17.0 75.0 74.0 74.5 0.7 0.9
4i21jul01-1839 18.0 67.3 70.3 68.8 2.1 3.1
5i21jul01-1841 20.0 66.7 66.3 66.5 0.3 0.4
6i21jul01-1843 22.0 71.9 75.1 73.5 2.3 3.1
7i21jul01-1845 24.0 70.3 79.5 74.9 6.5 8.7
8i21jul01-1850 29.0 65.0 81.1 73.1 11.4 15.6
9i21jul01-1855 34.0 64.6 80.6 72.6 11.3 15.6
10i21jul01-1900 39.0 66.0 76.8 71.4 7.6 10.7
11i21jul01-1905 44.0 69.0 76.7 72.9 5.4 7.5
12i21jul01-1910 49.0 74.0 77.6 75.8 2.5 3.4
13i21jul01-1915 54.0 76.6 85.3 81.0 6.2 7.6
14i21jul01-1920 59.0 74.0 77.1 75.6 2.2 2.9










































Table A-61.  Raw data from temperature analysis of the 21-Jul-01 storm event 
Event Date: Direct Probe Measurement






Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-1821 0.0
1i21jul01-1836 15.0 26.2 25.5 25.9 0.5 1.9
2i21jul01-1837 16.0 26.1 25.8 26.0 0.2 0.8
3i21jul01-1838 17.0 26.4 26.0 26.2 0.3 1.1
4i21jul01-1839 18.0 26.4 26.2 26.3 0.1 0.5
5i21jul01-1841 20.0 25.6 26.2 25.9 0.4 1.6
6i21jul01-1843 22.0 26.4 25.8 26.1 0.4 1.6
7i21jul01-1845 24.0 26.3 26.0 26.2 0.2 0.8
8i21jul01-1850 29.0 26.7 25.5 26.1 0.8 3.3
9i21jul01-1855 34.0 26.3 25.4 25.9 0.6 2.5
10i21jul01-1900 39.0 26.4 25.7 26.1 0.5 1.9
11i21jul01-1905 44.0 26.1 25.6 25.9 0.4 1.4
12i21jul01-1910 49.0 26.1 25.3 25.7 0.6 2.2
13i21jul01-1915 54.0 26.2 25.4 25.8 0.6 2.2
14i21jul01-1920 59.0 26.5 25.5 26.0 0.7 2.7
15i21jul01-1925 64.0 26.3 25.6 26.0 0.5 1.9











































Table A-62.  Raw data from dissolved oxygen analysis of the 21-Jul-01 storm event 
Event Date: SM: 4500-O1






Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1821 0.0
1i21jul01-1836 15.0 3.4 3.8 3.6 0.2 6.7
2i21jul01-1837 16.0 3.3 3.5 3.4 0.1 4.1
3i21jul01-1838 17.0 3.7 3.2 3.4 0.4 11.9
4i21jul01-1839 18.0 3.5 3.8 3.6 0.3 7.0
5i21jul01-1841 20.0 3.2 3.5 3.4 0.2 6.9
6i21jul01-1843 22.0 2.9 3.3 3.1 0.3 9.0
7i21jul01-1845 24.0 3.2 4.3 3.8 0.8 20.2
8i21jul01-1850 29.0 3.0 3.2 3.1 0.2 6.2
9i21jul01-1855 34.0 6.6 3.9 5.3 1.9 35.3
10i21jul01-1900 39.0 3.6 3.2 3.4 0.3 9.0
11i21jul01-1905 44.0 3.6 3.7 3.7 0.1 2.1
12i21jul01-1910 49.0 4.0 2.9 3.4 0.8 22.9
13i21jul01-1915 54.0 3.9 3.9 3.9 0.1 1.5
14i21jul01-1920 59.0 4.3 2.7 3.5 1.1 32.3
15i21jul01-1925 64.0 3.2 3.7 3.4 0.4 10.3




Measured D.O.  Reading3
[mg/L]
Conducted By:


































Table A-63.  Raw data from conductivity analysis of the 21-Jul-01 storm event 
Event Date: SM:  25101






Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-1821 0.0
1i21jul01-1836 15.0 857.0 864.0 860.5 4.9 0.6
2i21jul01-1837 16.0 378.0 379.0 378.5 0.7 0.2
3i21jul01-1838 17.0 213.0 214.0 213.5 0.7 0.3
4i21jul01-1839 18.0 130.7 131.0 130.9 0.2 0.2
5i21jul01-1841 20.0 66.0 63.7 64.9 1.6 2.5
6i21jul01-1843 22.0 51.2 53.0 52.1 1.3 2.4
7i21jul01-1845 24.0 43.8 45.3 44.6 1.1 2.4
8i21jul01-1850 29.0 34.7 35.8 35.3 0.8 2.2
9i21jul01-1855 34.0 39.5 40.6 40.1 0.8 1.9
10i21jul01-1900 39.0 63.8 64.8 64.3 0.7 1.1
11i21jul01-1905 44.0 62.7 63.9 63.3 0.8 1.3
12i21jul01-1910 49.0 29.6 31.1 30.4 1.1 3.5
13i21jul01-1915 54.0 28.6 29.7 29.2 0.8 2.7
14i21jul01-1920 59.0 45.2 46.4 45.8 0.8 1.9










































Table A-64.  Characterization and chronology summary for the 7-Aug-01 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Moderate Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 18 (min) (inch) (inch) 11:16 Storm Chasers Arrive 
Traffic: Moderate 10:15 0.11 0.11 11:18 163 vehicles = 2 min.
Time Line: 11:34 to 12:10 10:30 0.04 0.15 11:34 Rain starts.
Readings Taken by: CMD, JCK, JPH 10:45 0.00 0.15 Time = 0.
Experimental Storm 11:00 0.00 0.15 11:36 #1 10 L = 11 sec.
System: Charcterization 11:15 0.00 0.15 11:37 #2 10 L = 3 sec.
Experimental Site E.Lakeshore 11:30 0.05 0.20 11:39 #3 10 L = 2 sec.
Experimental Station 11:45 0.13 0.33 11:41 #4 10 L = 2 sec.
Site Location: Baton Rouge, LA 12:00 0.04 0.37 11:43 #5 10 L = 2 sec.
0.37 11:45 #6 10 L = 3 sec.
106 vehicles = 2 min.
11:47 #7 10 L = 7 sec.
11:49 #8 10 L = 12 sec.
11:51 #9 10 L = 18 sec.
11:52 Rain stops.
11:53 #10 Drizzle.
Time to4 Vessel Calc. 10 L = 35 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 11:55 #11 5 L = 36 sec.
Time Time Vessel Rate Volume Vol. 11:57 #12 1 L = 13 sec.
(min) (sec) (L) (L/min) (L) (L) 11:59 #13 5 L = 86 sec.
11:34 12:01 #14 2.5 L = 100 sec.
11:36 2.0 11.0 10.0 54.5 1.0 1.0 12:03 #15 1 L = 36 sec.
11:37 3.0 3.0 10.0 200.0 127.3 128.3 12:07 #16 1 L = 63 sec.
11:39 5.0 2.0 10.0 300.0 500.0 628.3 End of runoff
11:41 7.0 2.0 10.0 300.0 600.0 1228.3 12:15 127 vehicles = 2 min.
11:43 9.0 2.0 10.0 300.0 600.0 1828.3
11:45 11.0 3.0 10.0 200.0 500.0 2328.3
11:47 13.0 7.0 10.0 85.7 285.7 2614.0
11:49 15.0 12.0 10.0 50.0 135.7 2749.7
11:51 17.0 18.0 10.0 33.3 83.3 2833.0
11:53 19.0 35.0 10.0 17.1 50.5 2883.5
11:55 21.0 36.0 5.0 8.3 25.5 2909.0
11:57 23.0 13.0 1.0 4.6 12.9 2921.9
11:59 25.0 86.0 5.0 3.5 8.1 2930.0
12:01 27.0 100.0 2.5 1.5 5.0 2935.0
12:03 29.0 36.0 1.0 1.7 3.2 2938.2
12:07 34.0 63.0 1.0 1.0 6.5 2944.7
2944.7
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
163.0 81.5
0.0 NA(5) 64.6 0.0 0.0
11.0 106.0 53.0 646.8 646.8
21.0 156.0 78.0 655.0 655.0
33.0 NA(5) 69.3 883.8 1530.6
41.0 127.0 63.5
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated  
1530.6     from measured data (from time = 0 to end of runoff).
Notes:




Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)




Precipitation Information Event Chronology
Description
Total Precip. (in)





























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-1134
1i07aug01-1136 2.0 54.5 811.3 219.3 0.27 627.00 163.3 0.26 10.3 312.0
2i07aug01-1137 3.0 200.0 274.7 39.1 0.14 218.25 102.0 0.47 20.5 169.8
3i07aug01-1139 5.0 300.0 153.8 20.4 0.13 107.00 57.0 0.53 3.8 107.5
4i07aug01-1141 7.0 300.0 74.7 13.8 0.18 70.75 32.0 0.45 3.5 41.6
5i07aug01-1143 9.0 300.0 55.1 10.8 0.20 92.00 25.8 0.28 4.0 31.3
6i07aug01-1145 11.0 200.0 149.3 24.4 0.16 58.25 27.0 0.46 6.5 85.2
7i07aug01-1147 13.0 85.7 68.9 11.6 0.17 88.25 50.8 0.58 11.3 60.2
8i07aug01-1149 15.0 50.0 167.6 31.1 0.19 162.00 40.8 0.25 16.8 161.2
9i07aug01-1151 17.0 33.3 139.6 32.0 0.23 210.75 65.8 0.31 22.3 182.3
10i07aug01-1153 19.0 17.1 90.7 18.2 0.20 220.75 84.5 0.38 23.8 164.0
11i07aug01-1155 21.0 8.3 93.4 22.6 0.24 248.25 85.8 0.35 27.5 191.3
12i07aug01-1157 23.0 4.6 88.9 20.0 0.23 242.00 94.5 0.39 30.0 170.2
13i07aug01-1159 25.0 3.5 87.1 19.1 0.22 268.25 100.8 0.38 32.5 174.8
14i07aug01-1201 27.0 1.5 76.9 21.8 0.28 273.25 118.3 0.43 35.8 180.3
15i07aug01-1203 29.0 1.7 80.4 20.4 0.25 264.50 118.3 0.45 38.8 178.3
16i07aug01-1207 34.0 1.0 76.4 15.1 0.20 245.75 93.3 0.38 43.5 139.0
138.0 24.1 120.4 49.3 8.2 90.1
406.4 71.1 354.5 145.2 24.1 265.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 2944.7 L.  
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 7 AUGUST 2001 STORM EVENT (PAGE 1 OF 2)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85





Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A
ELAB:118:LSU 4000-200 NTU 
Combination pH Electrode
 
             
 225
Table A-66.  Summary of probe-based analysis for the 7-Aug-01 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 7-Aug-2001
8863 Orion 290A ELAB:118:LSU 7-Aug-2001
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 7-Aug-2001
49315-00 Hach DR/2010 ELAB:118:LSU 7-Aug-2001
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-1134
1i07aug01-1136 2.0 54.5 7.8 63.0 256.0 29.4 5.3 133.6
2i07aug01-1137 3.0 200.0 7.8 41.0 254.3 28.8 7.0 86.6
3i07aug01-1139 5.0 300.0 6.8 16.0 294.0 27.4 6.9 33.9
4i07aug01-1141 7.0 300.0 6.7 9.0 304.5 26.9 7.1 19.7
5i07aug01-1143 9.0 300.0 6.7 8.0 300.0 26.8 7.1 16.8
6i07aug01-1145 11.0 200.0 7.5 12.0 274.0 27.2 6.8 26.2
7i07aug01-1147 13.0 85.7 7.4 19.0 260.0 27.5 6.7 39.7
8i07aug01-1149 15.0 50.0 8.2 34.0 240.0 27.6 6.5 71.4
9i07aug01-1151 17.0 33.3 8.1 42.0 244.0 27.5 6.6 89.8
10i07aug01-1153 19.0 17.1 7.9 47.0 248.5 27.5 6.5 100.0
11i07aug01-1155 21.0 8.3 7.8 53.0 247.5 27.4 6.5 111.4
12i07aug01-1157 23.0 4.6 7.7 58.0 255.5 27.1 6.5 122.2
13i07aug01-1159 25.0 3.5 7.7 63.0 257.2 27.2 6.5 133.1
14i07aug01-1201 27.0 1.5 7.6 69.0 267.3 27.1 6.4 146.3
15i07aug01-1203 29.0 1.7 7.5 74.0 274.7 27.0 6.5 157.6
16i07aug01-1207 34.0 1.0 7.4 85.0 283.8 26.9 6.5 179.6
7.1 18.8 282.7 27.4 6.9 40.1
55.5 20.3
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =2944.7 L.  
pH:[4] [7] [10] (slope = 99.9%)




Calculated Mean of Probe-Based Analysis Data1
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Table A-67.  Summary of dissolved metal analysis for the 7-Aug-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1134
1i07aug01-1136 2.0 54.5 1.09 225.5 244.7 1.09 5.4 5.8 1.09 29.8 32.3 1.09 332.0 360.2 1.09 12.6 13.7
2i07aug01-1137 3.0 200.0 1.09 290.0 314.7 1.09 9.4 10.1 1.09 26.9 29.2 1.09 517.0 560.9 1.09 176.4 191.4
3i07aug01-1139 5.0 300.0 1.09 119.4 129.5 1.09 2.1 2.2 1.09 15.1 16.3 1.09 231.0 250.6 1.09 227.95 247.3
4i07aug01-1141 7.0 300.0 1.09 81.2 88.1 1.09 3.3 3.6 1.09 11.8 12.8 1.09 769.0 834.4 1.09 78.6 85.3
5i07aug01-1143 9.0 300.0 1.09 63.8 69.2 1.09 5.1 5.6 1.09 8.3 9.0 1.09 327.0 354.8 1.09 753.5 817.5
6i07aug01-1145 11.0 200.0 1.09 93.2 101.1 1.09 5.2 5.6 1.09 10.3 11.2 1.09 158.0 171.4 1.09 317.35 344.3
7i07aug01-1147 13.0 85.7 1.09 106.5 115.6 1.09 4.5 4.9 1.09 29.2 31.7 1.09 376.0 408.0 1.09 631.7 685.4
8i07aug01-1149 15.0 50.0 1.09 105.9 114.8 1.09 2.5 2.7 1.09 12.0 13.0 1.09 160.0 173.6 1.09 114.75 124.5
9i07aug01-1151 17.0 33.3 1.09 141.5 153.5 1.09 4.9 5.3 1.09 17.3 18.8 1.09 221.5 240.3 1.09 340.5 369.4
10i07aug01-1153 19.0 17.1 1.09 145.0 157.3 1.09 4.2 4.6 1.09 20.1 21.8 1.09 248.5 269.6 1.09 585.5 635.3
11i07aug01-1155 21.0 8.3 1.09 197.5 214.3 1.09 2.9 3.1 1.09 21.0 22.7 1.09 381.5 413.9 1.09 1142.5 1239.6
12i07aug01-1157 23.0 4.6 1.09 150.0 162.8 1.09 2.4 2.6 1.09 17.3 18.7 1.09 306.5 332.6 1.09 1860 2018.1
13i07aug01-1159 25.0 3.5 1.09 150.5 163.3 1.09 5.3 5.7 1.09 15.4 16.7 1.09 320.5 347.7 1.09 1088 1180.5
14i07aug01-1201 27.0 1.5 1.09 158.5 172.0 1.09 7.0 7.6 1.09 19.4 21.0 1.09 440.0 477.4 1.09 135.4 146.9
15i07aug01-1203 29.0 1.7 1.09 131.5 142.7 1.09 2.9 3.1 1.09 13.2 14.3 1.09 301.5 327.1 1.09 62.2 67.5
16i07aug01-1207 34.0 1.0 1.09 173.0 187.7 1.09 9.1 9.8 1.09 16.4 17.8 1.09 432.0 468.7 1.09 36.5 39.6
128.5 4.8 16.4 424.5 371.4
378.4 14.2 48.4 1250.1 1093.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =2944.7 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 









Table A-67 (continued).  Summary of dissolved metal analysis for the 7-Aug-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1134
1i07aug01-1136 2.0 54.5 1.09 19.3 20.9 1.09 107.1 116.2 1.09 1.8 1.9 1.09 0.1 0.1 1.09 3.1 3.3
2i07aug01-1137 3.0 200.0 1.09 35.9 39.0 1.09 97.0 105.2 1.09 1.2 1.3 1.09 0.2 0.2 1.09 5.7 6.2
3i07aug01-1139 5.0 300.0 1.09 15.9 17.2 1.09 56.6 61.4 1.09 1.1 1.2 1.09 0.2 0.2 1.09 2.2 2.3
4i07aug01-1141 7.0 300.0 1.09 13.3 14.4 1.09 67.4 73.1 1.09 0.9 0.9 1.09 0.3 0.3 1.09 2.8 3.0
5i07aug01-1143 9.0 300.0 1.09 9.6 10.4 1.09 42.7 46.3 1.09 0.8 0.8 1.09 0.1 0.2 1.09 1.7 1.8
6i07aug01-1145 11.0 200.0 1.09 15.3 16.6 1.09 40.6 44.0 1.09 1.0 1.0 1.09 0.1 0.1 1.09 2.3 2.5
7i07aug01-1147 13.0 85.7 1.09 9.6 10.4 1.09 32.5 35.3 1.09 1.6 1.7 1.09 0.1 0.1 1.09 1.3 1.5
8i07aug01-1149 15.0 50.0 1.09 9.9 10.8 1.09 25.5 27.6 1.09 1.5 1.6 1.09 3.2 3.5 1.09 1.2 1.3
9i07aug01-1151 17.0 33.3 1.09 12.5 13.5 1.09 56.7 61.5 1.09 1.9 2.1 1.09 0.1 0.1 1.09 2.3 2.5
10i07aug01-1153 19.0 17.1 1.09 14.7 15.9 1.09 49.4 53.5 1.09 2.5 2.7 1.09 0.2 0.2 1.09 3.4 3.7
11i07aug01-1155 21.0 8.3 1.09 15.2 16.5 1.09 55.9 60.6 1.09 2.3 2.5 1.09 0.2 0.2 1.09 4.0 4.3
12i07aug01-1157 23.0 4.6 1.09 14.9 16.2 1.09 59.7 64.8 1.09 2.8 3.1 1.09 0.2 0.2 1.09 3.2 3.5
13i07aug01-1159 25.0 3.5 1.09 15.6 16.9 1.09 54.6 59.2 1.09 3.5 3.8 1.09 0.2 0.2 1.09 3.4 3.7
14i07aug01-1201 27.0 1.5 1.09 17.4 18.9 1.09 62.4 67.6 1.09 3.9 4.2 1.09 0.3 0.3 1.09 3.4 3.7
15i07aug01-1203 29.0 1.7 1.09 17.5 19.0 1.09 52.2 56.6 1.09 4.1 4.5 1.09 0.2 0.2 1.09 2.8 3.1
16i07aug01-1207 34.0 1.0 1.09 28.7 31.1 1.09 75.1 81.4 1.09 5.2 5.7 1.09 0.3 0.3 1.09 7.4 8.0
16.9 61.3 1.2 0.3 2.8
49.7 180.5 3.6 0.9 8.2
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =2944.7 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 







Table A-68. Summary of particulate metal analysis for the 7-Aug-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1134
1i07aug01-1136 2.0 54.5 1.67 3550.0 5928.5 1.67 50.8 84.8 1.67 145.0 242.2 1.67 5815.0 9711.1 1.67 31.3 52.3
2i07aug01-1137 3.0 200.0 1.67 1340.0 2237.8 1.67 39.5 66.0 1.67 94.4 157.6 1.67 2160.0 3607.2 1.67 58.1 97.0
3i07aug01-1139 5.0 300.0 1.67 757.5 1265.0 1.67 52.7 88.0 1.67 36.3 60.5 1.67 1430.0 2388.1 1.67 54.0 90.1
4i07aug01-1141 7.0 300.0 1.67 363.0 606.2 1.67 47.8 79.8 1.67 19.9 33.1 1.67 763.0 1274.2 1.67 38.2 63.7
5i07aug01-1143 9.0 300.0 1.67 320.0 534.4 1.67 41.4 69.1 1.67 17.1 28.5 1.67 516.5 862.6 1.67 104.8 174.9
6i07aug01-1145 11.0 200.0 1.67 533.5 890.9 1.67 87.1 145.4 1.67 21.6 36.1 1.67 866.0 1446.2 1.67 84.9 141.7
7i07aug01-1147 13.0 85.7 1.67 511.5 854.2 1.67 42.9 71.6 1.67 23.3 38.8 1.67 861.5 1438.7 1.67 47.0 78.4
8i07aug01-1149 15.0 50.0 1.67 1220.0 2037.4 1.67 45.7 76.2 1.67 51.0 85.2 1.67 1935.0 3231.5 1.67 107.5 179.4
9i07aug01-1151 17.0 33.3 1.67 1670.0 2788.9 1.67 44.3 74.0 1.67 52.5 87.7 1.67 2185.0 3649.0 1.67 86.0 143.5
10i07aug01-1153 19.0 17.1 1.67 1640.0 2738.8 1.67 37.5 62.5 1.67 46.1 77.0 1.67 2360.0 3941.2 1.67 88.1 147.0
11i07aug01-1155 21.0 8.3 1.67 1320.0 2204.4 1.67 44.7 74.6 1.67 34.3 57.2 1.67 1720.0 2872.4 1.67 120.1 200.5
12i07aug01-1157 23.0 4.6 1.67 1845.0 3081.2 1.67 38.9 65.0 1.67 46.1 77.0 1.67 2465.0 4116.6 1.67 183.0 305.6
13i07aug01-1159 25.0 3.5 1.67 1505.0 2513.4 1.67 29.8 49.8 1.67 43.5 72.6 1.67 2335.0 3899.5 1.67 53.2 88.8
14i07aug01-1201 27.0 1.5 1.67 1490.0 2488.3 1.67 35.3 58.9 1.67 38.3 64.0 1.67 2095.0 3498.7 1.67 130.5 217.9
15i07aug01-1203 29.0 1.7 1.67 1740.0 2905.8 1.67 37.4 62.5 1.67 38.6 64.4 1.67 2280.0 3807.6 1.67 37.7 63.0
16i07aug01-1207 34.0 1.0 1.67 1280.0 2137.6 1.67 37.6 62.8 1.67 28.5 47.5 1.67 1655.0 2763.9 1.67 30.1 50.3
1223.1 85.4 60.2 2068.6 113.4
3601.7 251.5 177.4 6091.5 333.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 2944.7 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 3 OF 4)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction







Table A-68 (continued).  Summary of particulate metal analysis for the 7-Aug-01 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1134
1i07aug01-1136 2.0 54.5 1.67 34.2 57.0 1.67 1179.0 1968.9 1.67 6.0 10.0 1.67 1.1 1.9 1.67 47.2 78.7
2i07aug01-1137 3.0 200.0 1.67 17.6 29.4 1.67 256.5 428.4 1.67 4.8 8.0 1.67 0.5 0.8 1.67 18.7 31.2
3i07aug01-1139 5.0 300.0 1.67 12.9 21.5 1.67 108.3 180.9 1.67 4.3 7.1 1.67 0.3 0.5 1.67 9.8 16.3
4i07aug01-1141 7.0 300.0 1.67 10.5 17.5 1.67 67.4 112.6 1.67 5.6 9.4 1.67 0.2 0.3 1.67 5.8 9.7
5i07aug01-1143 9.0 300.0 1.67 10.9 18.1 1.67 62.4 104.1 1.67 2.9 4.8 1.67 0.1 0.2 1.67 4.6 7.6
6i07aug01-1145 11.0 200.0 1.67 10.3 17.1 1.67 62.2 103.8 1.67 4.4 7.3 1.67 0.1 0.2 1.67 5.4 9.0
7i07aug01-1147 13.0 85.7 1.67 12.7 21.2 1.67 73.6 122.8 1.67 8.1 13.5 1.67 0.2 0.3 1.67 7.5 12.4
8i07aug01-1149 15.0 50.0 1.67 19.5 32.5 1.67 107.5 179.5 1.67 8.7 14.5 1.67 0.3 0.6 1.67 13.3 22.1
9i07aug01-1151 17.0 33.3 1.67 18.2 30.4 1.67 108.0 180.4 1.67 4.4 7.4 1.67 0.4 0.6 1.67 18.7 31.2
10i07aug01-1153 19.0 17.1 1.67 19.4 32.3 1.67 117.5 196.2 1.67 6.2 10.3 1.67 0.4 0.7 1.67 20.3 33.8
11i07aug01-1155 21.0 8.3 1.67 15.4 25.6 1.67 89.2 148.9 1.67 3.8 6.4 1.67 0.3 0.6 1.67 15.9 26.5
12i07aug01-1157 23.0 4.6 1.67 24.4 40.7 1.67 128.5 214.6 1.67 4.0 6.7 1.67 0.5 0.8 1.67 23.5 39.2
13i07aug01-1159 25.0 3.5 1.67 18.3 30.5 1.67 115.5 192.9 1.67 6.5 10.8 1.67 0.4 0.7 1.67 20.3 33.9
14i07aug01-1201 27.0 1.5 1.67 18.9 31.6 1.67 110.6 184.7 1.67 7.5 12.5 1.67 0.4 0.7 1.67 18.5 30.9
15i07aug01-1203 29.0 1.7 1.67 16.8 28.1 1.67 128.0 213.8 1.67 2.8 4.7 1.67 0.4 0.7 1.67 18.4 30.6
16i07aug01-1207 34.0 1.0 1.67 19.0 31.7 1.67 104.9 175.2 1.67 3.5 5.9 1.67 0.3 0.5 1.67 13.3 22.2
22.0 203.6 8.1 0.4 16.1
64.7 599.5 23.9 1.3 47.3
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 2944.7 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 4 OF 4)
Cu (m/z = 63)
Particulate Fraction
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 Table A-69.  Summary of particle analysis for the 7-Aug-01 storm event 
Event Date:
Time 0: 11:34
Site Location: Baton Rouge, LA
Traffic Conditions: Light Analysis Performed by:
Previous Dry Hours: 18
Event Collected By: CMD, JCK, JPH
Start of Runoff 11:36





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-1134 0.0
1i07aug01-1136 2.0 3.404 1.50E+08 0.966 32.0 2.75 1.345 11.76 15.0 556.78 1447.63 811.33 5.11E+07
2i07aug01-1137 3.0 3.726 9.50E+07 0.958 32.0 2.73 1.355 9.07 8.0 209.99 545.98 274.67 1.98E+07
3i07aug01-1139 5.0 4.567 2.50E+08 0.935 32.0 2.41 1.345 6.87 3.0 99.75 259.36 153.78 1.37E+07
4i07aug01-1141 7.0 4.254 2.00E+08 0.918 22.0 2.64 1.357 7.16 3.0 52.29 135.96 74.67 5.40E+06
5i07aug01-1143 9.0 3.673 2.50E+07 0.899 21.0 2.82 1.400 7.21 5.0 41.62 108.20 55.11 3.53E+06
6i07aug01-1145 11.0 3.634 6.00E+07 0.947 21.0 2.43 1.353 5.55 8.0 110.63 287.63 149.33 1.47E+07
7i07aug01-1147 13.0 3.472 3.00E+07 0.955 20.0 2.65 1.382 6.03 8.0 65.94 171.44 68.89 6.76E+06
8i07aug01-1149 15.0 3.706 8.00E+07 0.950 21.0 2.32 1.364 5.01 8.0 134.43 349.52 167.56 2.06E+07
9i07aug01-1151 17.0 3.782 8.50E+07 0.951 21.0 2.29 1.348 4.75 8.0 131.86 342.84 139.56 2.11E+07
10i07aug01-1153 19.0 3.762 6.00E+07 0.952 20.0 2.32 1.348 4.73 8.0 91.04 236.70 90.67 1.40E+07
11i07aug01-1155 21.0 4.087 9.50E+07 0.932 21.0 2.19 1.350 4.37 5.0 98.81 256.91 93.45 1.81E+07
12i07aug01-1157 23.0 3.616 7.50E+07 0.953 20.0 2.29 1.344 4.60 8.0 101.19 263.09 88.89 1.61E+07
13i07aug01-1159 25.0 4.352 1.50E+08 0.950 19.0 2.02 1.351 3.44 5.0 89.84 233.59 87.11 2.07E+07
14i07aug01-1201 27.0 3.951 7.00E+07 0.948 20.0 2.16 1.343 4.29 5.0 84.52 219.74 76.89 1.59E+07
15i07aug01-1203 29.0 4.448 1.50E+08 0.925 20.0 2.10 1.343 3.94 5.0 92.57 48.14 80.44 1.90E+07
16i07aug01-1207 34.0 4.525 1.80E+09 0.940 20.0 1.97 1.343 3.54 3.0 87.83 228.35 76.44 2.19E+07
Notes:
8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.


















     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).












Table A-70.  Summary of total alkalinity analysis for the 7-Aug-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 102%
Traffic: Event Sampling Date:
Time Line: 11:34 to 12:07 Samples Collected By:
Time = 0 11:34 Analysis Date:
Readings Taken by: CMD, JCK, JPH Conducted By: CMD 
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-1134 0.0
1i07aug01-1136 2.0 10.0 10.5 3.4
2i07aug01-1137 3.0 20.0 21.0 3.4
3i07aug01-1139 5.0 3.5 4.0 9.4
4i07aug01-1141 7.0 3.5 3.5 0.0
5i07aug01-1143 9.0 4.0 4.0 0.0
6i07aug01-1145 11.0 6.0 7.0 10.9
7i07aug01-1147 13.0 10.0 12.5 15.7
8i07aug01-1149 15.0 15.0 18.5 14.8
9i07aug01-1151 17.0 21.0 23.5 7.9
10i07aug01-1153 19.0 23.0 24.5 4.5
11i07aug01-1155 21.0 27.5 27.5 0.0
12i07aug01-1157 23.0 29.5 30.5 2.4
13i07aug01-1159 25.0 32.0 33.0 2.2
14i07aug01-1201 27.0 36.5 35.0 3.0
15i07aug01-1203 29.0 39.5 38.0 2.7
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Table A-71.  Raw data from total alkalinity analysis of the 7-Aug-01 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 102%
Traffic: Event Sampling Date:
Time Line: 11:34 to 12:07 Samples Collected By: CMD, JCK, JPH
Time = 0 11:34 Analysis Date:
Readings Taken by: CMD, JCK, JPH Conducted By: CMD 
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1134 0.0
1i07aug01-1136 2.0 200.0 7.03 4.53 0.0 2.0 10.0
2i07aug01-1137 3.0 100.0 6.99 4.48 3.4 5.4 20.0
3i07aug01-1139 5.0 200.0 6.42 4.44 4.1 4.8 3.5
4i07aug01-1141 7.0 200.0 6.08 4.53 7.5 8.2 3.5
5i07aug01-1143 9.0 200.0 5.79 4.50 8.9 9.7 4.0
6i07aug01-1145 11.0 200.0 6.45 4.52 10.5 11.7 6.0
7i07aug01-1147 13.0 200.0 6.49 4.51 2.4 4.4 10.0
8i07aug01-1149 15.0 200.0 7.44 4.55 6.9 9.9 15.0
9i07aug01-1151 17.0 200.0 7.23 4.55 13.6 17.8 21.0
10i07aug01-1153 19.0 200.0 7.17 4.55 22.5 27.1 23.0
11i07aug01-1155 21.0 200.0 7.20 4.56 0.0 5.5 27.5
12i07aug01-1157 23.0 200.0 7.17 4.56 11.0 16.9 29.5
13i07aug01-1159 25.0 200.0 7.18 4.51 23.0 29.4 32.0
14i07aug01-1201 27.0 200.0 7.11 4.54 36.0 43.3 36.5
15i07aug01-1203 29.0 200.0 7.16 4.54 14.6 22.5 39.5
16i07aug01-1207 34.0 200.0 7.18 4.53 22.5 31.2 43.5
Measurement A
TOTAL ALKALINITY ANALYSIS FOR 7 AUGUST 2001 EVENT (PAGE 2 OF 3)
7-Aug-2001 APHA Standard Method 2320-B
Orion 290-A Moderate 
7-Aug-2001






















Table A-71 (continued).  Raw data from total alkalinity analysis of the 7-Aug-01 storm 
event  
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 102%
Traffic: Event Sampling Date:
Time Line: 11:34 to 12:07 Samples Collected By: CMD, JCK, JPH
Time = 0 11:34 Analysis Date:
Readings Taken by: CMD, JCK, JPH Conducted By: CMD 
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rainfall-1134 0.0
1i07aug01-1136 2.0 200.0 6.99 4.55 2.0 4.1 10.5
2i07aug01-1137 3.0 100.0 7.03 4.54 5.4 7.5 21.0
3i07aug01-1139 5.0 200.0 6.41 4.40 4.8 5.6 4.0
4i07aug01-1141 7.0 200.0 5.96 4.54 8.2 8.9 3.5
5i07aug01-1143 9.0 200.0 5.78 4.42 9.7 10.5 4.0
6i07aug01-1145 11.0 200.0 6.28 4.56 1.0 2.4 7.0
7i07aug01-1147 13.0 200.0 6.42 4.56 4.4 6.9 12.5
8i07aug01-1149 15.0 200.0 7.28 4.54 9.9 13.6 18.5
9i07aug01-1151 17.0 200.0 7.23 4.46 17.8 22.5 23.5
10i07aug01-1153 19.0 200.0 7.09 4.55 27.1 32.0 24.5
11i07aug01-1155 21.0 200.0 7.14 4.49 5.5 11.0 27.5
12i07aug01-1157 23.0 200.0 7.12 4.56 16.9 23.0 30.5
13i07aug01-1159 25.0 200.0 7.16 4.53 29.4 36.0 33.0
14i07aug01-1201 27.0 200.0 7.13 4.51 0.0 7.0 35.0
15i07aug01-1203 29.0 200.0 7.16 4.43 7.0 14.6 38.0
16i07aug01-1207 34.0 200.0 7.17 4.45 31.2 39.9 43.5
7-Aug-2001
Sample Legend: Notes
Moderate Orion 290-A 
18
Light 7-Aug-2001
TOTAL ALKALINITY ANALYSIS FOR 7 AUGUST 2001 EVENT (PAGE 3 OF 3)
 Precipitation Event Information Laboratory Analysis Specifications






















Traffic: CMD, JCK, JPH
Time Line: 11:34 to 12:07
Time = 0 11:34 Conducted by:
Readings Taken by: CMD, JCK, JPH Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-1134 0.0
1i07aug01-1136 2.0 310.0 311.0 312.0 310.0 317.0 312.0 2.9 0.9
2i07aug01-1137 3.0 165.0 167.0 172.0 175.0 169.8 4.6 2.7
3i07aug01-1139 5.0 107.0 107.0 107.0 109.0 107.5 1.0 0.9
4i07aug01-1141 7.0 40.9 42.0 38.6 42.6 43.9 41.6 2.0 4.8
5i07aug01-1143 9.0 32.7 32.1 29.5 30.9 31.3 1.4 4.5
6i07aug01-1145 11.0 79.3 83.1 90.5 87.8 85.2 5.0 5.8
7i07aug01-1147 13.0 60.9 60.3 58.9 60.7 60.2 0.9 1.5
8i07aug01-1149 15.0 163.0 160.0 159.0 160.0 164.0 161.2 2.2 1.3
9i07aug01-1151 17.0 180.0 183.0 182.0 184.0 182.3 1.7 0.9
10i07aug01-1153 19.0 163.0 165.0 166.0 162.0 164.0 1.8 1.1
11i07aug01-1155 21.0 191.0 190.0 192.0 192.0 191.3 1.0 0.5
12i07aug01-1157 23.0 168.0 173.0 174.0 176.0 160.0 170.2 6.4 3.8
13i07aug01-1159 25.0 174.0 173.0 174.0 178.0 174.8 2.2 1.3
14i07aug01-1201 27.0 177.0 178.0 181.0 185.0 180.3 3.6 2.0
15i07aug01-1203 29.0 177.0 184.0 177.0 175.0 178.3 3.9 2.2
16i07aug01-1207 34.0 142.0 135.0 134.0 139.0 145.0 139.0 4.6 3.3
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on all samples
     to ensure precision of replicates.
TURBIDITY ANALYSIS FOR 7 AUGUST 2001 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 






























     Table A-73.  Total chemical oxygen demand (COD) analysis for the 7-Aug-01 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0 -7.75
Event Sampling Date: Standard 100 0.0 0.0485 113.50
Sampled By: Standard 200 0.0 0.092 222.25
Test Date: Standard 400 0.0 0.184 452.25
Time 0 for Event: Standard 600 0.0 0.2725 673.50
CODs Conducted by: Standard 800 0.0 0.355 879.75
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1094
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1134 0.0
1i07aug01-1136 2.0 2.0 1A 0.118 0.118 0.1180 287.25 1B 0.139 0.139 0.1390 339.75 313.5 37.1 16.7 627.0
2i07aug01-1137 3.0 2.0 2A 0.046 0.046 0.0460 107.25 2B 0.047 0.048 0.0475 111.00 109.1 2.7 3.4 218.3
3i07aug01-1139 5.0 2.0 3A 0.024 0.024 0.0240 52.25 3B 0.024 0.026 0.0250 54.75 53.5 1.8 4.7 107.0
4i07aug01-1141 7.0 2.0 4A 0.017 0.017 0.0170 34.75 4B 0.017 0.018 0.0175 36.00 35.4 0.9 3.5 70.8
5i07aug01-1143 9.0 2.0 5A 0.020 0.020 0.0200 42.25 5B 0.023 0.023 0.0230 49.75 46.0 5.3 16.3 92.0
6i07aug01-1145 11.0 2.0 6A 0.014 0.014 0.0140 27.25 6B 0.015 0.016 0.0155 31.00 29.1 2.7 12.9 58.3
7i07aug01-1147 13.0 2.0 7A 0.020 0.020 0.0200 42.25 7B 0.021 0.022 0.0215 46.00 44.1 2.7 8.5 88.3
8i07aug01-1149 15.0 2.0 8A 0.035 0.035 0.0350 79.75 8B 0.036 0.036 0.0360 82.25 81.0 1.8 3.1 162.0
9i07aug01-1151 17.0 2.0 9A 0.045 0.044 0.0445 103.50 9B 0.045 0.047 0.0460 107.25 105.4 2.7 3.6 210.8
10i07aug01-1153 19.0 2.0 10A 0.049 0.050 0.0495 116.00 10B 0.046 0.044 0.0450 104.75 110.4 8.0 10.2 220.8
11i07aug01-1155 21.0 2.0 11A 0.052 0.052 0.0520 122.25 11B 0.054 0.053 0.0535 126.00 124.1 2.7 3.0 248.3
12i07aug01-1157 23.0 2.0 12A 0.051 0.051 0.0510 119.75 12B 0.052 0.052 0.0520 122.25 121.0 1.8 2.1 242.0
13i07aug01-1159 25.0 2.0 13A 0.054 0.055 0.0545 128.50 13B 0.059 0.059 0.0590 139.75 134.1 8.0 8.4 268.3
14i07aug01-1201 27.0 2.0 14A 0.059 0.059 0.0590 139.75 14B 0.056 0.057 0.0565 133.50 136.6 4.4 4.6 273.3
15i07aug01-1203 29.0 2.0 15A 0.056 0.056 0.0560 132.25 15B 0.056 0.056 0.0560 132.25 132.3 0.0 0.0 264.5
16i07aug01-1207 34.0 2.0 16A 0.052 0.053 0.0525 123.50 16B 0.052 0.052 0.0520 122.25 122.9 0.9 1.0 245.8
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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COD4 Calibration Curve 

























       Table A-74.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 7-Aug-01 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0 -7.75
Sampling Date: Standard 100 0.0 0.0485 113.50
Sampled By: Standard 200 0.0 0.092 222.25
Test Date: Standard 400 0.0 0.184 452.25
Time 0 for Event: Standard 600 0.0 0.2725 673.50
Conducted by: Standard 800 0.0 0.355 879.75
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1094
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1134 0.0
1i07aug01-1136 2.0 2.0 1A 0.035 0.033 0.0340 77.25 1B 0.038 0.037 0.0375 86.00 81.63 6.2 10.7 163.25
2i07aug01-1137 3.0 2.0 2A 0.024 0.024 0.0240 52.25 2B 0.023 0.023 0.0230 49.75 51.00 1.8 4.9 102.00
3i07aug01-1139 5.0 2.0 3A 0.014 0.014 0.0140 27.25 3B 0.015 0.015 0.0150 29.75 28.50 1.8 8.8 57.00
4i07aug01-1141 7.0 2.0 4A 0.010 0.010 0.0100 17.25 4B 0.009 0.009 0.0090 14.75 16.00 1.8 15.6 32.00
5i07aug01-1143 9.0 2.0 5A 0.008 0.008 0.0080 12.25 5B 0.008 0.009 0.0085 13.50 12.88 0.9 9.7 25.75
6i07aug01-1145 11.0 2.0 6A 0.008 0.009 0.0085 13.50 6B 0.008 0.009 0.0085 13.50 13.50 0.0 0.0 27.00
7i07aug01-1147 13.0 2.0 7A 0.014 0.014 0.0140 27.25 7B 0.012 0.013 0.0125 23.50 25.38 2.7 14.8 50.75
8i07aug01-1149 15.0 2.0 8A 0.011 0.011 0.0110 19.75 8B 0.012 0.011 0.0115 21.00 20.38 0.9 6.1 40.75
9i07aug01-1151 17.0 2.0 9A 0.017 0.016 0.0165 33.50 9B 0.016 0.016 0.0160 32.25 32.88 0.9 3.8 65.75
10i07aug01-1153 19.0 2.0 10A 0.020 0.019 0.0195 41.00 10B 0.02 0.021 0.0205 43.50 42.25 1.8 5.9 84.50
11i07aug01-1155 21.0 2.0 11A 0.018 0.025 0.0215 46.00 11B 0.019 0.019 0.0190 39.75 42.88 4.4 14.6 85.75
12i07aug01-1157 23.0 2.0 12A 0.025 0.019 0.0220 47.25 12B 0.022 0.022 0.0220 47.25 47.25 0.0 0.0 94.50
13i07aug01-1159 25.0 2.0 13A 0.023 0.023 0.0230 49.75 13B 0.023 0.024 0.0235 51.00 50.38 0.9 2.5 100.75
14i07aug01-1201 27.0 2.0 14A 0.028 0.028 0.0280 62.25 14B 0.026 0.025 0.0255 56.00 59.13 4.4 10.6 118.25
15i07aug01-1203 29.0 2.0 15A 0.026 0.027 0.0265 58.50 15B 0.027 0.027 0.0270 59.75 59.13 0.9 2.1 118.25
16i07aug01-1207 34.0 2.0 16A 0.021 0.022 0.0215 46.00 16B 0.022 0.022 0.0220 47.25 46.63 0.9 2.7 93.25
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.
Sample ID
Standards Made 8/7/2001 
Standards Run    8/7/2001
CHEMICAL OXYGEN DEMAND ANALYSIS FOR 7 AUGUST 2001 EVENT (PAGE 1 OF 2)
7-Aug-2001
CMD, JCK, JPH






































Table A-75.  Summary of suspended solids analysis for the 7-Aug-01 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date:
Traffic: Samples Collected By:
Time Line: 11:34 to 12:07 Analysis Date:
Time = 0 11:34 Conducted By:
Readings Taken by: CMD, JCK, JPH Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1134 0.0
1i07aug01-1136 2.0 836.0 784.0 814.0 811.3 26.1 3.2
2i07aug01-1137 3.0 292.0 269.3 262.7 274.7 15.4 5.6
3i07aug01-1139 5.0 148.0 165.3 148.0 153.8 10.0 6.5
4i07aug01-1141 7.0 69.3 77.3 77.3 74.7 4.6 6.2
5i07aug01-1143 9.0 57.3 54.7 53.3 55.1 2.0 3.7
6i07aug01-1145 11.0 142.7 146.7 158.7 149.3 8.3 5.6
7i07aug01-1147 13.0 66.7 68.0 72.0 68.9 2.8 4.0
8i07aug01-1149 15.0 170.7 168.0 164.0 167.6 3.4 2.0
9i07aug01-1151 17.0 138.7 138.7 141.3 139.6 1.5 1.1
10i07aug01-1153 19.0 89.3 89.3 93.3 90.7 2.3 2.5
11i07aug01-1155 21.0 90.2 94.5 95.6 93.4 2.8 3.0
12i07aug01-1157 23.0 88.0 93.3 85.3 88.9 4.1 4.6
13i07aug01-1159 25.0 86.7 88.0 86.7 87.1 0.8 0.9
14i07aug01-1201 27.0 77.3 76.0 77.3 76.9 0.8 1.0
15i07aug01-1203 29.0 81.3 82.7 77.3 80.4 2.8 3.5
16i07aug01-1207 34.0 80.0 70.7 78.7 76.4 5.0 6.6
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rainfall-1134 0.0 0.0 0.0 0.0
1i07aug01-1136 2.0 258.0 160.0 240.0 219.3 52.2 23.8
2i07aug01-1137 3.0 40.0 32.0 45.3 39.1 6.7 17.2
3i07aug01-1139 5.0 22.7 25.3 13.3 20.4 6.3 30.8
4i07aug01-1141 7.0 5.3 17.3 18.7 13.8 7.3 53.3
5i07aug01-1143 9.0 18.7 9.9 4.0 10.8 7.4 68.1
6i07aug01-1145 11.0 20.0 24.0 29.3 24.4 4.7 19.2
7i07aug01-1147 13.0 9.3 9.3 16.0 11.6 3.8 33.3
8i07aug01-1149 15.0 33.3 29.3 30.7 31.1 2.0 6.5
9i07aug01-1151 17.0 28.0 38.7 29.3 32.0 5.8 18.2
10i07aug01-1153 19.0 16.0 20.0 18.7 18.2 2.0 11.2
11i07aug01-1155 21.0 22.0 23.6 22.2 22.6 0.9 4.0
12i07aug01-1157 23.0 18.7 25.3 16.0 20.0 4.8 24.0
13i07aug01-1159 25.0 20.0 18.7 18.7 19.1 0.8 4.0
14i07aug01-1201 27.0 17.3 20.0 28.0 21.8 5.6 25.5
15i07aug01-1203 29.0 21.3 25.3 14.7 20.4 5.4 26.4
16i07aug01-1207 34.0 10.7 16.0 18.7 15.1 4.1 27.0
(2) VSSC = Volatile Suspended Solids Concentrations 
Notes





Summary of SSC Analyses
Measurements
(mg/L)
 SUSPENDED SOLIDS ANALYSIS FOR 37 AUGUST 2001 STORM EVENT (PAGE 1 OF 3)
7-Aug-2001






















Table A-76.  Raw data from total suspended and volatile suspended solids analysis of the 7-
Aug-01 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1134 0.0
1i07aug01-1136 2.0 1.3621 50.0 1.4039 1.391 836.0 258.0
2i07aug01-1137 3.0 1.3681 75.0 1.39 1.387 292.0 40.0
3i07aug01-1139 5.0 1.3511 75.0 1.3622 1.3605 148.0 22.7
4i07aug01-1141 7.0 1.3572 75.0 1.3624 1.362 69.3 5.3
5i07aug01-1143 9.0 1.3507 75.0 1.355 1.3536 57.3 18.7
6i07aug01-1145 11.0 1.3735 75.0 1.3842 1.3827 142.7 20.0
7i07aug01-1147 13.0 1.3419 75.0 1.3469 1.3462 66.7 9.3
8i07aug01-1149 15.0 1.3629 75.0 1.3757 1.3732 170.7 33.3
9i07aug01-1151 17.0 1.3515 75.0 1.3619 1.3598 138.7 28.0
10i07aug01-1153 19.0 1.3506 75.0 1.3573 1.3561 89.3 16.0
11i07aug01-1155 21.0 1.3794 41.0 1.3831 1.3822 90.2 22.0
12i07aug01-1157 23.0 1.3417 75.0 1.3483 1.3469 88.0 18.7
13i07aug01-1159 25.0 1.3844 75.0 1.3909 1.3894 86.7 20.0
14i07aug01-1201 27.0 1.3768 75.0 1.3826 1.3813 77.3 17.3
15i07aug01-1203 29.0 1.3704 75.0 1.3765 1.3749 81.3 21.3
16i07aug01-1207 34.0 1.3828 75.0 1.3888 1.3880 80.0 10.7
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1134 0.0
1i07aug01-1136 2.0 1.3544 50.0 1.3936 1.3856 784.0 160.0
2i07aug01-1137 3.0 1.3595 75.0 1.3797 1.3773 269.3 32.0
3i07aug01-1139 5.0 1.3607 75.0 1.3731 1.3712 165.3 25.3
4i07aug01-1141 7.0 1.3431 75.0 1.3489 1.3476 77.3 17.3
5i07aug01-1143 9.0 1.3514 75.0 1.3555 1.3548 54.7 9.9
6i07aug01-1145 11.0 1.3522 75.0 1.3632 1.3614 146.7 24.0
7i07aug01-1147 13.0 1.3649 75.0 1.3700 1.3693 68.0 9.3
8i07aug01-1149 15.0 1.3485 75.0 1.3611 1.3589 168.0 29.3
9i07aug01-1151 17.0 1.3496 75.0 1.3600 1.3571 138.7 38.7
10i07aug01-1153 19.0 1.3612 75.0 1.3679 1.3664 89.3 20.0
11i07aug01-1155 21.0 1.3714 55.0 1.3766 1.3753 94.5 23.6
12i07aug01-1157 23.0 1.3765 75.0 1.3835 1.3816 93.3 25.3
13i07aug01-1159 25.0 1.3714 75.0 1.3780 1.3766 88.0 18.7
14i07aug01-1201 27.0 1.3728 75.0 1.3785 1.3770 76.0 20.0
15i07aug01-1203 29.0 1.3752 75.0 1.3814 1.3795 82.7 25.3
16i07aug01-1207 34.0 1.3792 75.0 1.3845 1.3833 70.7 16.0
Calculated ResultsMeasured Data
Measurement A







Table A-76 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 7-Aug-01 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1134 0.0
1i07aug01-1136 2.0 1.3489 50.0 1.3896 1.3776 814.0 240.0
2i07aug01-1137 3.0 1.3621 75.0 1.3818 1.3784 262.7 45.3
3i07aug01-1139 5.0 1.3606 75.0 1.3717 1.3707 148.0 13.3
4i07aug01-1141 7.0 1.3517 75.0 1.3575 1.3561 77.3 18.7
5i07aug01-1143 9.0 1.3423 75.0 1.3463 1.3460 53.3 4.0
6i07aug01-1145 11.0 1.3519 75.0 1.3638 1.3616 158.7 29.3
7i07aug01-1147 13.0 1.3746 75.0 1.3800 1.3788 72.0 16.0
8i07aug01-1149 15.0 1.3612 75.0 1.3735 1.3712 164.0 30.7
9i07aug01-1151 17.0 1.3565 75.0 1.3671 1.3649 141.3 29.3
10i07aug01-1153 19.0 1.3313 75.0 1.3383 1.3369 93.3 18.7
11i07aug01-1155 21.0 1.3837 45.0 1.3880 1.3870 95.6 22.2
12i07aug01-1157 23.0 1.3744 75.0 1.3808 1.3796 85.3 16.0
13i07aug01-1159 25.0 1.3678 75.0 1.3743 1.3729 86.7 18.7
14i07aug01-1201 27.0 1.3819 75.0 1.3877 1.3856 77.3 28.0
15i07aug01-1203 29.0 1.3833 75.0 1.3891 1.3880 77.3 14.7
16i07aug01-1207 34.0 1.3758 75.0 1.3817 1.3803 78.7 18.7
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























              Table A-77.  Raw data from dissolved (< 0.45 µm) metal analysis of the 7-Aug-01 storm event 
Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1134 0.0
11d07aug01-1136 2.0 186.0 265.0 225.5 35.0
21d07aug01-1137 3.0 400.0 180.0 290.0 75.9
31d07aug01-1139 5.0 87.8 151.0 119.4 52.9
41d07aug01-1141 7.0 83.8 78.6 81.2 6.4
51d07aug01-1143 9.0 54.5 73.1 63.8 29.2
61d07aug01-1145 11.0 102.0 84.4 93.2 18.9
71d07aug01-1147 13.0 111.0 102.0 106.5 8.5
81d07aug01-1149 15.0 85.7 126.0 105.9 38.1 1.  Dilutions have not been factored into raw data.
91d07aug01-1151 17.0 147.0 136.0 141.5 7.8 2.  Refer to Sample Legend.
101d07aug01-1153 19.0 167.0 123.0 145.0 30.3 3.  Mean is an arithmetic mean.
111d07aug01-1155 21.0 133.0 262.0 197.5 65.3 4.  Relative Percent Difference 
121d07aug01-1157 23.0 182.0 118.0 150.0 42.7      (for duplicate measurement).
131d07aug01-1159 25.0 183.0 118.0 150.5 43.2
141d07aug01-1201 27.0 150.0 167.0 158.5 10.7
151d07aug01-1203 29.0 125.0 138.0 131.5 9.9
161d07aug01-1207 34.0 128.0 218.0 173.0 52.0
Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1134 0.0
11d07aug01-1136 2.0 3.4 7.3 5.4 73.8 29.9 29.7 29.8 0.7 339.0 325.0 332.0 4.2
21d07aug01-1137 3.0 16.6 2.1 9.4 155.1 33.4 20.4 26.9 48.3 798.0 236.0 517.0 108.7
31d07aug01-1139 5.0 1.7 2.5 2.1 39.0 16.7 13.4 15.1 21.9 233.0 229.0 231.0 1.7
41d07aug01-1141 7.0 4.6 1.9 3.3 82.3 13.9 9.7 11.8 35.5 1380.0 158.0 769.0 158.9
51d07aug01-1143 9.0 6.7 3.6 5.1 59.0 7.7 8.8 8.3 13.7 153.0 501.0 327.0 106.4
61d07aug01-1145 11.0 3.0 7.4 5.2 85.4 11.2 9.5 10.3 16.5 177.0 139.0 158.0 24.1
71d07aug01-1147 13.0 3.0 6.0 4.5 66.4 42.8 15.6 29.2 93.2 210.0 542.0 376.0 88.3
81d07aug01-1149 15.0 2.1 2.9 2.5 30.1 9.9 14.0 12.0 34.3 146.0 174.0 160.0 17.5
91d07aug01-1151 17.0 2.5 7.2 4.9 95.7 17.6 17.0 17.3 3.5 252.0 191.0 221.5 27.5
101d07aug01-1153 19.0 5.5 3.0 4.2 57.9 21.4 18.7 20.1 13.5 287.0 210.0 248.5 31.0
111d07aug01-1155 21.0 2.6 3.2 2.9 23.4 21.3 20.6 21.0 3.3 279.0 484.0 381.5 53.7
121d07aug01-1157 23.0 2.9 2.0 2.4 35.2 19.7 14.8 17.3 28.4 380.0 233.0 306.5 48.0
131d07aug01-1159 25.0 4.3 6.3 5.3 38.1 17.7 13.0 15.4 30.6 402.0 239.0 320.5 50.9
141d07aug01-1201 27.0 10.7 3.4 7.0 104.6 19.4 19.4 19.4 0.0 359.0 521.0 440.0 36.8
151d07aug01-1203 29.0 2.9 2.9 2.9 0.7 13.0 13.3 13.2 2.3 294.0 309.0 301.5 5.0
161d07aug01-1207 34.0 10.9 7.2 9.1 40.9 13.0 19.8 16.4 41.5 382.0 482.0 432.0 23.1
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)










RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-77 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 7-Aug-01 storm event 
Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1134 0.0
11d07aug01-1136 2.0 7.7 17.5 12.6 77.8 21.9 16.6 19.3 27.5 57.2 157.0 107.1 93.2
21d07aug01-1137 3.0 309.0 43.8 176.4 150.3 56.8 15.0 35.9 116.4 117.0 77.0 97.0 41.2
31d07aug01-1139 5.0 35.9 420.0 228.0 168.5 16.5 15.2 15.9 8.2 45.5 67.7 56.6 39.2
41d07aug01-1141 7.0 31.2 126.0 78.6 120.6 9.8 16.7 13.3 51.8 36.6 98.2 67.4 91.4
51d07aug01-1143 9.0 1270.0 237.0 753.5 137.1 7.2 12.1 9.6 51.4 37.7 47.6 42.7 23.2
61d07aug01-1145 11.0 64.7 570.0 317.4 159.2 22.0 8.5 15.3 88.2 41.7 39.4 40.6 5.7
71d07aug01-1147 13.0 93.4 1170.0 631.7 170.4 11.7 7.5 9.6 43.4 39.3 25.7 32.5 41.8
81d07aug01-1149 15.0 65.5 164.0 114.8 85.8 9.4 10.5 9.9 11.5 26.9 24.0 25.5 11.4
91d07aug01-1151 17.0 558.0 123.0 340.5 127.8 13.1 11.8 12.5 10.4 29.4 83.9 56.7 96.2
101d07aug01-1153 19.0 1060.0 111.0 585.5 162.1 17.8 11.5 14.7 43.0 59.1 39.6 49.4 39.5
111d07aug01-1155 21.0 2050.0 235.0 1142.5 158.9 15.6 14.8 15.2 5.3 53.2 58.5 55.9 9.5
121d07aug01-1157 23.0 2060.0 1660.0 1860.0 21.5 14.7 15.1 14.9 2.7 70.8 48.6 59.7 37.2
131d07aug01-1159 25.0 1920.0 256.0 1088.0 152.9 14.4 16.7 15.6 14.8 60.5 48.6 54.6 21.8
141d07aug01-1201 27.0 220.0 50.8 135.4 125.0 18.7 16.1 17.4 14.9 68.2 56.5 62.4 18.8
151d07aug01-1203 29.0 38.4 86.0 62.2 76.5 16.0 19.0 17.5 17.1 52.7 51.7 52.2 1.9
161d07aug01-1207 34.0 34 39 36.5 13.7 19 38.4 28.7 67.6 49.1 101.0 75.1 69.2
Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1134 0.0
11d07aug01-1136 2.0 2.0 1.5 1.8 30.9 0.1 0.2 0.1 73.5 2.7 3.4 3.1 23.9
21d07aug01-1137 3.0 1.5 1.0 1.2 46.2 0.2 0.1 0.2 18.7 8.9 2.6 5.7 110.9
31d07aug01-1139 5.0 1.1 1.1 1.1 0.0 0.2 0.1 0.2 36.5 1.8 2.6 2.2 37.0
41d07aug01-1141 7.0 1.1 0.6 0.9 59.2 0.2 0.4 0.3 88.7 3.5 2.0 2.8 54.3
51d07aug01-1143 9.0 0.9 0.6 0.8 32.2 0.2 0.1 0.1 17.0 1.2 2.2 1.7 64.3
61d07aug01-1145 11.0 1.0 0.9 1.0 11.5 0.1 0.1 0.1 24.9 2.9 1.7 2.3 54.8
71d07aug01-1147 13.0 1.4 1.7 1.6 22.5 0.1 0.0 0.1 24.2 1.8 0.8 1.3 74.1
81d07aug01-1149 15.0 1.4 1.5 1.5 7.4 6.4 0.1 3.2 195.4 1.2 1.3 1.2 10.7
91d07aug01-1151 17.0 1.7 2.1 1.9 17.9 0.1 0.1 0.1 30.4 2.9 1.8 2.3 44.8
101d07aug01-1153 19.0 2.5 2.5 2.5 0.4 0.2 0.1 0.2 9.0 4.6 2.2 3.4 70.6
111d07aug01-1155 21.0 2.5 2.1 2.3 15.7 0.2 0.2 0.2 11.9 2.4 5.6 4.0 80.4
121d07aug01-1157 23.0 2.9 2.8 2.8 2.5 0.2 0.2 0.2 26.0 4.2 2.3 3.2 58.2
131d07aug01-1159 25.0 3.6 3.4 3.5 6.1 0.2 0.2 0.2 24.5 4.0 2.7 3.4 38.7
141d07aug01-1201 27.0 3.8 4.0 3.9 4.9 0.3 0.3 0.3 1.1 3.2 3.6 3.4 9.7
151d07aug01-1203 29.0 4.2 4.1 4.1 1.7 0.2 0.2 0.2 1.8 2.4 3.2 2.8 27.9
161d07aug01-1207 34.0 5.0 5.5 5.2 9.4 0.2 0.3 0.3 34.0 2.4 12.3 7.4 134.7
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
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Table A-78.  Raw data from particulate metal analysis of the 7-Aug-01 storm event 
Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1134 0.0
11p07aug01-1136 2.0 3540.0 3560.0 3550.0 0.3
21p07aug01-1137 3.0 1340.0 1340.0 1340.0 0.0
31p07aug01-1139 5.0 862.0 653.0 757.5 14.8
41p07aug01-1141 7.0 335.0 391.0 363.0 7.4
51p07aug01-1143 9.0 286.0 354.0 320.0 10.1
61p07aug01-1145 11.0 587.0 480.0 533.5 10.6
71p07aug01-1147 13.0 489.0 534.0 511.5 4.3
81p07aug01-1149 15.0 1160.0 1280.0 1220.0 4.8 1.  Dilutions have not been factored into raw data.
91p07aug01-1151 17.0 1620.0 1720.0 1670.0 2.9 2.  Refer to Sample Legend.
101p07aug01-1153 19.0 1710.0 1570.0 1640.0 4.4 3.  Mean is an arithmetic mean.
111p07aug01-1155 21.0 1540.0 1100.0 1320.0 18.2 4.  Relative Percent Difference 
121p07aug01-1157 23.0 1760.0 1930.0 1845.0 4.5      (for duplicate measurement).
131p07aug01-1159 25.0 1650.0 1360.0 1505.0 10.1
141p07aug01-1201 27.0 1340.0 1640.0 1490.0 9.6
151p07aug01-1203 29.0 1820.0 1660.0 1740.0 4.7
161p07aug01-1207 34.0 1460.0 1100.0 1280.0 15.1
Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1134 0.0
11p07aug01-1136 2.0 51.6 50.0 50.8 3.1 139.0 151.0 145.0 8.3 5370.0 6260.0 5815.0 7.4
21p07aug01-1137 3.0 37.3 41.7 39.5 11.1 62.7 126.0 94.4 67.1 2190.0 2130.0 2160.0 1.4
31p07aug01-1139 5.0 49.7 55.7 52.7 11.4 44.0 28.5 36.3 42.8 1630.0 1230.0 1430.0 15.0
41p07aug01-1141 7.0 54.4 41.2 47.8 27.6 19.9 19.8 19.9 0.5 755.0 771.0 763.0 1.0
51p07aug01-1143 9.0 34.9 47.8 41.4 31.2 14.1 20.0 17.1 34.6 437.0 596.0 516.5 14.3
61p07aug01-1145 11.0 91.0 83.1 87.1 9.1 24.8 18.4 21.6 29.6 995.0 737.0 866.0 16.1
71p07aug01-1147 13.0 41.2 44.6 42.9 7.9 25.9 20.6 23.3 22.8 874.0 849.0 861.5 1.5
81p07aug01-1149 15.0 57.7 33.6 45.7 52.8 49.5 52.5 51.0 5.9 1870.0 2000.0 1935.0 3.3
91p07aug01-1151 17.0 49.1 39.5 44.3 21.7 54.6 50.4 52.5 8.0 2290.0 2080.0 2185.0 4.9
101p07aug01-1153 19.0 41.9 33.0 37.5 23.8 49.9 42.3 46.1 16.5 2660.0 2060.0 2360.0 13.6
111p07aug01-1155 21.0 43.6 45.7 44.7 4.7 41.2 27.3 34.3 40.6 2070.0 1370.0 1720.0 22.7
121p07aug01-1157 23.0 46.2 31.6 38.9 37.5 43.9 48.3 46.1 9.5 2300.0 2630.0 2465.0 6.5
131p07aug01-1159 25.0 31.3 28.3 29.8 10.1 45.0 41.9 43.5 7.1 2390.0 2280.0 2335.0 2.4
141p07aug01-1201 27.0 34.7 35.8 35.3 3.1 33.8 42.8 38.3 23.5 1850.0 2340.0 2095.0 11.0
151p07aug01-1203 29.0 33.2 41.6 37.4 22.5 38.0 39.1 38.6 2.9 2310.0 2250.0 2280.0 1.3
161p07aug01-1207 34.0 47.5 27.7 37.6 52.7 33.9 23.0 28.5 38.3 1930 1380 1655.0 18.1
RAW1 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
Al (m/z = 27)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Notes:
Mn (m/z = 55) Fe (m/z = 57)
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-78 (continued).  Raw data from particulate metal analysis of the 7-Aug-01 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1134 0.0
11p07aug01-1136 2.0 31.8 30.8 31.3 3.2 33.9 34.4 34.2 1.5 1670.0 688.0 1179.0 83.3
21p07aug01-1137 3.0 76.1 40.1 58.1 62.0 17.6 17.6 17.6 0.0 282.0 231.0 256.5 19.9
31p07aug01-1139 5.0 65.2 42.7 54.0 41.7 14.3 11.5 12.9 21.7 127.0 89.6 108.3 34.5
41p07aug01-1141 7.0 41.6 34.7 38.2 18.1 8.7 12.3 10.5 34.4 61.8 73.0 67.4 16.6
51p07aug01-1143 9.0 61.5 148.0 104.8 82.6 7.7 14.0 10.9 57.9 55.6 69.1 62.4 21.7
61p07aug01-1145 11.0 109.0 60.7 84.9 56.9 11.9 8.6 10.3 32.2 64.8 59.5 62.2 8.5
71p07aug01-1147 13.0 51.8 42.1 47.0 20.7 13.5 11.9 12.7 12.6 67.0 80.1 73.6 17.8
81p07aug01-1149 15.0 165.0 49.9 107.5 107.1 18.8 20.1 19.5 6.7 109.0 106.0 107.5 2.8
91p07aug01-1151 17.0 118.0 53.9 86.0 74.6 19.6 16.8 18.2 15.4 115.0 101.0 108.0 13.0
101p07aug01-1153 19.0 51.1 125.0 88.1 83.9 19.9 18.8 19.4 5.7 115.0 120.0 117.5 4.3
111p07aug01-1155 21.0 197.0 43.1 120.1 128.2 18.4 12.3 15.4 39.7 104.0 74.3 89.2 33.3
121p07aug01-1157 23.0 213.0 153.0 183.0 32.8 27.1 21.7 24.4 22.1 126.0 131.0 128.5 3.9
131p07aug01-1159 25.0 52.6 53.8 53.2 2.3 18.5 18.0 18.3 2.7 122.0 109.0 115.5 11.3
141p07aug01-1201 27.0 222.0 39.0 130.5 140.2 20.5 17.3 18.9 16.9 99.2 122.0 110.6 20.6
151p07aug01-1203 29.0 31.4 44.0 37.7 33.4 16.2 17.4 16.8 7.1 126.0 130.0 128.0 3.1
161p07aug01-1207 34.0 37.1 23.1 30.1 46.5 22.8 15.2 19.0 40.0 116.0 93.8 104.9 21.2
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1134 0.0
11p07aug01-1136 2.0 4.3 7.7 6.0 57.9 1.2 1.1 1.1 8.8 46.5 47.8 47.2 2.8
21p07aug01-1137 3.0 4.2 5.4 4.8 26.1 0.5 0.5 0.5 0.4 21.3 16.1 18.7 27.8
31p07aug01-1139 5.0 4.3 4.2 4.3 1.2 0.3 0.3 0.3 14.6 11.4 8.2 9.8 33.1
41p07aug01-1141 7.0 6.8 4.5 5.6 39.4 0.2 0.2 0.2 22.3 5.2 6.4 5.8 20.9
51p07aug01-1143 9.0 4.1 1.7 2.9 85.5 0.1 0.2 0.1 61.2 3.9 5.3 4.6 30.0
61p07aug01-1145 11.0 5.1 3.7 4.4 32.7 0.2 0.1 0.1 19.6 6.4 4.4 5.4 36.7
71p07aug01-1147 13.0 9.4 6.8 8.1 31.4 0.2 0.2 0.2 20.9 7.4 7.6 7.5 2.5
81p07aug01-1149 15.0 8.4 8.9 8.7 5.9 0.4 0.3 0.3 3.2 13.6 12.9 13.3 5.3
91p07aug01-1151 17.0 4.6 4.3 4.4 7.2 0.4 0.4 0.4 7.8 19.5 17.9 18.7 8.6
101p07aug01-1153 19.0 6.1 6.3 6.2 2.3 0.4 0.4 0.4 21.9 21.5 19.0 20.3 12.3
111p07aug01-1155 21.0 5.0 2.6 3.8 63.5 0.4 0.2 0.3 53.2 19.4 12.3 15.9 44.8
121p07aug01-1157 23.0 3.0 5.0 4.0 49.8 0.4 0.5 0.5 24.4 22.3 24.6 23.5 9.8
131p07aug01-1159 25.0 5.0 7.9 6.5 45.1 0.5 0.4 0.4 7.0 20.8 19.8 20.3 4.9
141p07aug01-1201 27.0 4.2 10.7 7.5 86.7 0.3 0.5 0.4 30.5 17.1 19.9 18.5 15.1
151p07aug01-1203 29.0 3.0 2.7 2.8 9.2 0.5 0.4 0.4 15.8 18.1 18.6 18.4 2.7
161p07aug01-1207 34.0 4.9 2.2 3.5 77.3 0.3 0.2 0.3 26.9 15.8 10.8 13.3 37.6
RAW1 METAL DATA FOR 7 AUGUST 2001 STORM EVENT (PAGE 4OF 4)
PARTICULATE FRACTION
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
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Table A-79.  Raw data from pH analysis of the 7-Aug-01 storm event 
Event Date: 7-Aug-2002 SM:  4500-H+B1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 18
Traffic: Light
Time Line: 11:34 to 12:10
Time = 0 11:34
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 102%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-1134
1i07aug01-1136 2.0 7.8 7.8 7.8 0.0 0.0
2i07aug01-1137 3.0 7.8 7.8 7.8 0.0 0.0
3i07aug01-1139 5.0 6.8 6.8 6.8 0.0 0.0
4i07aug01-1141 7.0 6.7 6.7 6.7 0.0 0.0
5i07aug01-1143 9.0 6.7 6.7 6.7 0.0 0.0
6i07aug01-1145 11.0 7.5 7.5 7.5 0.0 0.0
7i07aug01-1147 13.0 7.4 7.4 7.4 0.0 0.0
8i07aug01-1149 15.0 8.2 8.2 8.2 0.0 0.0
9i07aug01-1151 17.0 8.1 8.1 8.1 0.0 0.0
10i07aug01-1153 19.0 7.9 7.9 7.9 0.0 0.0
11i07aug01-1155 21.0 7.8 7.8 7.8 0.0 0.0
12i07aug01-1157 23.0 7.7 7.7 7.7 0.0 0.0
13i07aug01-1159 25.0 7.7 7.7 7.7 0.0 0.0
14i07aug01-1201 27.0 7.6 7.6 7.6 0.0 0.0
15i07aug01-1203 29.0 7.5 7.5 7.5 0.0 0.5
16i07aug01-1207 34.0 7.4 7.4 7.4 0.0 0.0
pH Analysis:



































Table A-80.  Raw data from total dissolved solids analysis of the 7-Aug-01 storm event 
Event Date: 7-Aug-2002 Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 18
Traffic: Light
Time Line: 11:34 to 12:10
Time = 0 11:34
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1134
1i07aug01-1136 2.0 63.0 63.0 63.0 0.0 0.0
2i07aug01-1137 3.0 41.0 41.0 41.0 0.0 0.0
3i07aug01-1139 5.0 16.0 16.0 16.0 0.0 0.0
4i07aug01-1141 7.0 9.0 9.0 9.0 0.0 0.0
5i07aug01-1143 9.0 8.0 8.0 8.0 0.0 0.0
6i07aug01-1145 11.0 12.0 12.0 12.0 0.0 0.0
7i07aug01-1147 13.0 19.0 19.0 19.0 0.0 0.0
8i07aug01-1149 15.0 34.0 34.0 34.0 0.0 0.0
9i07aug01-1151 17.0 42.0 42.0 42.0 0.0 0.0
10i07aug01-1153 19.0 47.0 47.0 47.0 0.0 0.0
11i07aug01-1155 21.0 53.0 53.0 53.0 0.0 0.0
12i07aug01-1157 23.0 58.0 58.0 58.0 0.0 0.0
13i07aug01-1159 25.0 63.0 63.0 63.0 0.0 0.0
14i07aug01-1201 27.0 69.0 69.0 69.0 0.0 0.0
15i07aug01-1203 29.0 74.0 74.0 74.0 0.0 0.0
16i07aug01-1207 34.0 85.0 85.0 85.0 0.0 0.0
TDS ANALYSIS FOR 7 AUGUST 2001 STORM EVENT (PAGE 1 OF 1)
7-Aug-2002Analysis Date:
































Table A-81.  Raw data from redox analysis of the 7-Aug-01 storm event 
Event Date: 7-Aug-2002 SM:  25801
Precipitation: Moderate Orion 290A
Previous Dry Hours: 18
Traffic: Light
Time Line: 11:34 to 12:10
Time = 0 11:34
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-1134
1i07aug01-1136 2.0 256.0 256.0 256.0 0.0 0.0
2i07aug01-1137 3.0 254.3 254.3 254.3 0.0 0.0
3i07aug01-1139 5.0 294.0 294.0 294.0 0.0 0.0
4i07aug01-1141 7.0 304.5 304.5 304.5 0.0 0.0
5i07aug01-1143 9.0 300.0 300.0 300.0 0.0 0.0
6i07aug01-1145 11.0 274.0 274.0 274.0 0.0 0.0
7i07aug01-1147 13.0 260.0 260.0 260.0 0.0 0.0
8i07aug01-1149 15.0 240.0 240.0 240.0 0.0 0.0
9i07aug01-1151 17.0 244.0 244.0 244.0 0.0 0.0
10i07aug01-1153 19.0 248.5 248.5 248.5 0.0 0.0
11i07aug01-1155 21.0 247.5 247.5 247.5 0.0 0.0
12i07aug01-1157 23.0 255.5 255.5 255.5 0.0 0.0
13i07aug01-1159 25.0 257.2 257.2 257.2 0.0 0.0
14i07aug01-1201 27.0 267.3 267.3 267.3 0.0 0.0
15i07aug01-1203 29.0 274.7 274.7 274.7 0.0 0.0
16i07aug01-1207 34.0 283.8 283.8 283.8 0.0 0.0





































Table A-82.  Raw data from temperature analysis of the 7-Aug-01 storm event 
Event Date: 7-Aug-2002 Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 18
Traffic: Light
Time Line: 11:34 to 12:10
Time = 0 11:34
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-1134
1i07aug01-1136 2.0 29.4 29.4 29.4 0.0 0.0
2i07aug01-1137 3.0 28.8 28.8 28.8 0.0 0.0
3i07aug01-1139 5.0 27.4 27.4 27.4 0.0 0.0
4i07aug01-1141 7.0 26.9 26.9 26.9 0.0 0.0
5i07aug01-1143 9.0 26.8 26.8 26.8 0.0 0.0
6i07aug01-1145 11.0 27.2 27.2 27.2 0.0 0.0
7i07aug01-1147 13.0 27.5 27.5 27.5 0.0 0.0
8i07aug01-1149 15.0 27.6 27.6 27.6 0.0 0.0
9i07aug01-1151 17.0 27.5 27.5 27.5 0.0 0.0
10i07aug01-1153 19.0 27.5 27.5 27.5 0.0 0.0
11i07aug01-1155 21.0 27.4 27.4 27.4 0.0 0.0
12i07aug01-1157 23.0 27.1 27.1 27.1 0.0 0.0
13i07aug01-1159 25.0 27.2 27.2 27.2 0.0 0.0
14i07aug01-1201 27.0 27.1 27.1 27.1 0.0 0.0
15i07aug01-1203 29.0 27.0 27.0 27.0 0.0 0.0
16i07aug01-1207 34.0 26.9 26.9 26.9 0.0 0.0






































Table A-83.  Raw data from dissolved oxygen analysis of the 7-Aug-01 storm event 
Event Date: 7-Aug-2002 SM: 4500-O1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 18
Traffic: Light
Time Line: 11:34 to 12:10
Time = 0 11:34
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1134
1i07aug01-1136 2.0 3.8 6.7 5.3 2.1 39.4
2i07aug01-1137 3.0 7.3 6.7 7.0 0.4 6.1
3i07aug01-1139 5.0 6.8 7.1 6.9 0.2 2.8
4i07aug01-1141 7.0 6.9 7.4 7.1 0.4 5.6
5i07aug01-1143 9.0 6.7 7.4 7.1 0.5 7.1
6i07aug01-1145 11.0 6.7 6.8 6.8 0.0 0.7
7i07aug01-1147 13.0 6.6 6.7 6.7 0.0 0.6
8i07aug01-1149 15.0 6.4 6.5 6.5 0.1 0.9
9i07aug01-1151 17.0 6.6 6.6 6.6 0.0 0.4
10i07aug01-1153 19.0 6.6 6.5 6.5 0.1 0.9
11i07aug01-1155 21.0 6.4 6.5 6.5 0.1 0.9
12i07aug01-1157 23.0 6.5 6.5 6.5 0.1 0.9
13i07aug01-1159 25.0 6.5 6.5 6.5 0.0 0.8
14i07aug01-1201 27.0 6.4 6.4 6.4 0.0 0.2
15i07aug01-1203 29.0 6.5 6.6 6.5 0.1 1.0















Measured D.O.  Reading3
[mg/L]
Conducted By:




















Table A-84.  Raw data from conductivity analysis of the 7-Aug-01 storm event 
Event Date: 7-Aug-2002 SM:  25101
Precipitation: Moderate Orion 290A
Previous Dry Hours: 18
Traffic: Light
Time Line: 11:34 to 12:10
Time = 0 11:34
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-1134
1i07aug01-1136 2.0 133.6 133.6 133.6 0.0 0.0
2i07aug01-1137 3.0 86.6 86.6 86.6 0.0 0.0
3i07aug01-1139 5.0 33.9 33.9 33.9 0.0 0.0
4i07aug01-1141 7.0 19.7 19.7 19.7 0.0 0.0
5i07aug01-1143 9.0 16.8 16.8 16.8 0.0 0.0
6i07aug01-1145 11.0 26.2 26.2 26.2 0.0 0.0
7i07aug01-1147 13.0 39.7 39.7 39.7 0.0 0.0
8i07aug01-1149 15.0 71.4 71.4 71.4 0.0 0.0
9i07aug01-1151 17.0 89.8 89.8 89.8 0.0 0.0
10i07aug01-1153 19.0 100.0 100.0 100.0 0.0 0.0
11i07aug01-1155 21.0 111.4 111.4 111.4 0.0 0.0
12i07aug01-1157 23.0 122.2 122.2 122.2 0.0 0.0
13i07aug01-1159 25.0 133.1 133.1 133.1 0.0 0.0
14i07aug01-1201 27.0 146.3 146.3 146.3 0.0 0.0
15i07aug01-1203 29.0 157.6 157.6 157.6 0.0 0.0





































Table A-85.  Characterization and chronology summary for the 5-Jan-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Light Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 68 (min) (inch) (inch) 8:32 Storm Chasers Arrive 11:30 0.01
Traffic: Moderate to Heavy 9:49 Light sprinkle begins. 11:45 0.02
Time Line: 9:49 to 16:20 presented in the  raw precipitation 9:55 2 min. = 98 vehicles 12:00 0.04
Readings Taken by: CMD, EEK, JCK column 10:01 Moderate drizzle. 12:15 0.05
Experimental Storm 10:10 2 min. = 81 vehicles 12:30 0.05
System: Charcterization 10:17 Heavy drizzle. 12:45 0.04
Experimental Site E.Lakeshore 10:22 Moderate drizzle. 13:00 0.03
Experimental Station 10:24 Light drizzle. 13:15 0.06
Site Location: Baton Rouge, LA 10:25 2 min. = 71 vehicles 13:30 0.07
10:31 Moderate drizzle. 13:45 0.12
10:35 Time = 0 14:00 0.07
#1 1 L = 60 sec. 14:15 0.06
10:39 #2 2 min. = 104 vehicles 14:30 0.05
10:42 Heavy drizzle. 14:45 0.03
10:44 #3 1 L = 5 min. 42 sec. 15:00 0.07
10:47 Light rain. 15:15 0.07
Time to4 Vessel Calc. 10:51 #4 1 L = 8 sec. 15:30 0.09
Military Elapsed Fill Volume Flow Increm. Cumul. 10:53 1 L = 10 sec. 15:45 0.08
Time Time Vessel Rate Volume Vol. 10:55 #5 1 L = 9 sec. 16:00 0.07
(min) (sec) (L) (L/min) (L) (L) 2 min. = 104 vehicles 16:15 0.06
9:49 11:01 #6 1 L = 6 sec. 16:30 0.03
10:35 46.0 60.0 1.0 1.0 1.0 1.0 11:05 #7 10 L = 20 sec. Total 1.17
10:39 50.0 248.0 1.0 0.2 2.5 3.5 11:10 #8 10 L = 22 sec.
10:44 55.0 126.0 1.0 0.5 1.8 5.3 2 min. = 100 vehicles
10:51 62.0 8.0 1.0 7.5 27.9 33.2 11:20 #9 10 L = 16 sec.
10:55 66.0 9.0 1.0 6.7 28.3 61.5 11:27 2 min. = 116 vehicles
11:01 72.0 6.0 1.0 10.0 50.0 111.5 11:30 #10 10 L = 18 sec.
11:05 76.0 20.0 10.0 30.0 80.0 191.5 11:40 #11 10 L = 25 sec.
11:10 81.0 22.0 10.0 27.3 143.2 334.7 2 min. = 110 vehicles
11:20 91.0 16.0 10.0 37.5 323.9 658.6 11:55 #12 10 L = 22 sec.
11:30 101.0 18.0 10.0 33.3 354.2 1012.7 2 min. = 95 vehicles
11:40 111.0 25.0 10.0 24.0 286.7 1299.4 12:10 #13 10 L = 16 sec.
11:55 126.0 22.0 10.0 27.3 384.5 1684.0 2 min. = 112 vehicles
12:10 141.0 16.0 10.0 37.5 485.8 2169.7 12:25 #14 10 L = 15 sec.
12:25 156.0 15.0 10.0 40.0 581.3 2751.0 2 min. = 128 vehicles
13:35 166.0 10.0 10.0 60.0 500.0 3251.0 13:35 #15 10 L = 10 sec.
14:35 226.0 10.0 10.0 60.0 3600.0 6851.0 2 min. = 99 vehicles
15:35 286.0 14.0 10.0 42.9 3085.7 9936.7 14:35 #16 10 L = 10 sec.
16:05 316.0 117.0 5.0 2.6 681.3 10618.0 2 min. = 115 vehicles
10618.0 15:35 #17 10 L = 14 sec.
2 min. = 81 vehicles
Traffic 16:05 #18 5 L = 117 sec.
Elapsed Vehicle Flow Increm. Cumul. 2 min. = 115 vehicles
Time Count / Count/ Traffic Traffic 16:25 End of runoff
(min) 2.00 min min (veh) (veh) Rain Stops
0.0 NA(5) 48.0 0.0 0.0
81.0 100.0 50.0 3969.0 3969.0
98.0 116.0 58.0 918.0 4887.0
111.0 110.0 55.0 734.5 5621.5
126.0 95.0 47.5 768.8 6390.3 1. Incremental precipitation calculated from measured 
141.0 112.0 56.0 776.3 7166.5     precipitation data for comparison with the hydrograph.
156.0 128.0 64.0 900.0 8066.5 2. Mil. = military time
168.0 99.0 49.5 681.0 8747.5 3. Precipitation was not recorded onsite.  See precip info
228.0 115.0 57.5 3210.0 11957.5 4. Timed volumetric flow measurements adjusted for    
290.0 81.0 40.5 3038.0 14995.5     flow intensities between  1-L, 5-L and 10-L containers.
316.0 115.0 57.5 1274.0 16269.5 5. Unmeasured increment: Traffic Flow interpolated  
16269.5     from measured data.
16:05
14:37














Due to space constants, data is 
Notes:
 STORM CHARACTERIZATION SUMMARY FOR 5 JANUARY 2002 STORM EVENT 
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Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)



























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-949
1i05jan02-1035 46.0 1.0 185.3 62.7 0.34 2137.75 1951.5 0.91 73.3 307.8
2i05jan02-1039 50.0 0.2 255.3 70.0 0.27 2311.50 1979.0 0.86 68.5 531.4
3i05jan02-1044 55.0 0.5 674.0 148.0 0.22 2502.75 1907.8 0.76 84.5 1178.4
4i05jan02-1051 62.0 7.5 588.0 148.7 0.25 2306.50 1760.3 0.76 87.0 1218.6
5i05jan02-1055 66.0 6.7 583.3 158.7 0.27 1921.50 1431.5 0.74 82.5 955.8
6i05jan02-1101 72.0 10.0 533.3 144.0 0.27 1365.25 895.3 0.66 91.5 896.4
7i05jan02-1105 76.0 30.0 630.7 170.7 0.27 989.00 670.3 0.68 54.0 920.6
8i05jan02-1110 81.0 27.3 362.0 88.7 0.24 682.75 459.0 0.67 34.0 423.0
9i05jan02-1120 91.0 37.5 299.3 66.0 0.22 294.00 182.8 0.62 28.0 352.6
10i05jan02-1130 101.0 33.3 207.3 52.0 0.25 191.50 100.3 0.52 21.5 238.4
11i05jan02-1140 111.0 24.0 132.0 34.0 0.26 144.00 89.0 0.62 15.0 170.0
12i05jan02-1155 126.0 27.3 106.7 24.0 0.23 109.00 74.0 0.68 17.0 140.6
13i05jan02-1210 141.0 37.5 120.0 30.0 0.25 102.75 74.0 0.72 17.0 153.0
14i05jan02-1225 156.0 40.0 118.7 26.7 0.22 74.00 59.0 0.80 23.3 125.0
15i05jan02-1335 166.0 60.0 53.3 13.3 0.25 29.00 45.3 1.56 21.5 64.2
16i05jan02-1435 226.0 60.0 61.3 14.0 0.23 26.50 41.5 1.57 21.5 62.5
17i05jan02-1535 286.0 42.9 70.7 16.0 0.23 35.25 54.0 1.53 21.5 78.2
18i05jan02-1605 316.0 2.6 34.7 12.7 0.37 66.50 81.5 1.23 21.5 108.6
102.3 24.7 106.7 91.4 22.7 126.1
1085.9 261.9 1133.2 970.2 241.3 1338.6
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 10618.0 L.  
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A






Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85
Conductivity Probe YSI 85 1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
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 Table A-87.  Summary of probe-based analysis for the 5-Jan-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 5-Jan-2002
8863 Orion 290A ELAB:118:LSU 5-Jan-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 5-Jan-2002
49315-00 Hach DR/2010 ELAB:118:LSU 15-Jan-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-949
1i05jan02-1035 46.0 1.0 7.3 406.5 423.0 29.6 5.8 851.5
2i05jan02-1039 50.0 0.2 7.3 388.0 429.2 34.1 6.9 815.0
3i05jan02-1044 55.0 0.5 7.3 352.0 424.4 34.7 5.1 739.0
4i05jan02-1051 62.0 7.5 7.4 232.5 413.6 35.0 4.0 493.0
5i05jan02-1055 66.0 6.7 7.3 180.5 410.5 37.4 4.9 383.0
6i05jan02-1101 72.0 10.0 7.4 114.5 420.1 28.8 5.1 243.5
7i05jan02-1105 76.0 30.0 7.7 85.5 397.1 41.4 5.6 182.1
8i05jan02-1110 81.0 27.3 7.3 65.5 420.9 29.4 7.7 139.3
9i05jan02-1120 91.0 37.5 7.6 45.0 401.6 21.9 8.3 94.6
10i05jan02-1130 101.0 33.3 7.6 37.0 406.0 21.3 8.5 78.0
11i05jan02-1140 111.0 24.0 7.4 38.0 416.1 27.4 6.2 81.0
12i05jan02-1155 126.0 27.3 7.6 33.0 406.9 20.9 7.7 70.4
13i05jan02-1210 141.0 37.5 7.6 31.0 405.3 21.1 8.6 65.2
14i05jan02-1225 156.0 40.0 7.6 27.0 404.2 21.2 8.2 57.9
15i05jan02-1335 166.0 60.0 7.5 19.5 408.0 21.1 8.2 41.5
16i05jan02-1435 226.0 60.0 7.6 17.0 405.9 20.8 7.9 36.6
17i05jan02-1535 286.0 42.9 7.5 20.0 410.8 20.5 6.7 42.9
18i05jan02-1605 316.0 2.6 7.5 44.0 413.7 20.4 6.7 93.0
7.5 27.1 407.9 21.6 7.6 57.7
287.5 81.1
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 10618.0 L.  
Total Mass (g)
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Calculated Mean of Probe-Based Analysis Data1




pH:[4] [7] [10] (slope = 99.9%)






Table A-88.  Summary of dissolved (< 0.45 µm) metal analysis for the 5-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-949
1i05jan02-1035 46.0 1.0 1.09 121.4 131.7 1.09 2.4 2.6 1.09 86.6 94.0 1.09 262.0 284.3 1.09 10.725 11.6
2i05jan02-1039 50.0 0.2 1.09 16.3 17.6 1.09 2.3 2.5 1.09 76.9 83.4 1.09 175.0 189.9 1.09 8.295 9.0
3i05jan02-1044 55.0 0.5 1.09 1075.0 1166.4 1.09 3.3 3.6 1.09 89.7 97.3 1.09 830.5 901.1 1.09 7.32 7.9
4i05jan02-1051 62.0 7.5 1.09 172.9 187.6 1.09 2.0 2.2 1.09 51.7 56.0 1.09 209.5 227.3 1.09 11.385 12.4
5i05jan02-1055 66.0 6.7 1.09 408.5 443.2 1.09 2.0 2.2 1.09 45.0 48.8 1.09 338.5 367.3 1.09 4.19 4.5
6i05jan02-1101 72.0 10.0 1.09 342.5 371.6 1.09 1.1 1.2 1.09 24.1 26.1 1.09 250.5 271.8 1.09 2.305 2.5
7i05jan02-1105 76.0 30.0 1.09 41.7 45.2 1.09 1.3 1.4 1.09 23.2 25.2 1.09 86.4 93.7 1.09 5.385 5.8
8i05jan02-1110 81.0 27.3 1.09 70.4 76.3 1.09 0.7 0.7 1.09 15.0 16.3 1.09 89.5 97.1 1.09 2.75 3.0
9i05jan02-1120 91.0 37.5 1.09 126.5 137.2 1.09 0.5 0.5 1.09 9.3 10.0 1.09 113.4 123.0 1.09 1.555 1.7
10i05jan02-1130 101.0 33.3 1.09 26.5 28.8 1.09 0.4 0.4 1.09 6.1 6.6 1.09 60.4 65.5 1.09 4.165 4.5
11i05jan02-1140 111.0 24.0 1.09 90.7 98.4 1.09 0.3 0.4 1.09 7.7 8.4 1.09 65.8 71.3 1.09 0.9855 1.1
12i05jan02-1155 126.0 27.3 1.09 138.7 150.4 1.09 1.0 1.1 1.09 9.8 10.6 1.09 221.0 239.8 1.09 1.325 1.4
13i05jan02-1210 141.0 37.5 1.09 20.7 22.5 1.09 0.4 0.4 1.09 6.5 7.0 1.09 76.4 82.9 1.09 0.8575 0.9
14i05jan02-1225 156.0 40.0 1.09 16.3 17.7 1.09 0.4 0.5 1.09 6.2 6.7 1.09 67.5 73.2 1.09 0.683 0.7
15i05jan02-1335 166.0 60.0 1.09 0.0 0.0 1.09 0.5 0.5 1.09 3.7 4.0 1.09 51.2 55.5 1.09 0.599 0.6
16i05jan02-1435 226.0 60.0 1.09 0.0 0.0 1.09 0.7 0.7 1.09 4.1 4.4 1.09 58.2 63.1 1.09 0.7985 0.9
17i05jan02-1535 286.0 42.9 1.09 3.9 4.2 1.09 0.4 0.5 1.09 4.5 4.9 1.09 54.6 59.2 1.09 0.555 0.6
18i05jan02-1605 316.0 2.6 1.09 24.3 26.3 1.09 0.7 0.7 1.09 5.9 6.4 1.09 96.9 105.1 1.09 1.22 1.3
26.4 0.6 6.4 78.4 1.1
279.9 6.6 68.2 832.8 11.9
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 10618.0 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 5 JANUARY 2002 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 









Table A-88 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 5-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-949
1i05jan02-1035 46.0 1.0 1.09 46.7 50.6 1.09 143.5 155.7 1.09 0.6 0.7 1.09 9.4 10.2 1.09 6.1 6.6
2i05jan02-1039 50.0 0.2 1.09 43.1 46.7 1.09 156.5 169.8 1.09 0.6 0.7 1.09 7.7 8.3 1.09 7.3 7.9
3i05jan02-1044 55.0 0.5 1.09 45.1 48.9 1.09 191.5 207.8 1.09 0.9 0.9 1.09 6.7 7.3 1.09 17.2 18.6
4i05jan02-1051 62.0 7.5 1.09 30.6 33.2 1.09 67.0 72.7 1.09 0.6 0.6 1.09 4.8 5.3 1.09 7.3 7.9
5i05jan02-1055 66.0 6.7 1.09 32.3 35.0 1.09 61.7 66.9 1.09 0.6 0.7 1.09 5.0 5.4 1.09 10.2 11.1
6i05jan02-1101 72.0 10.0 1.09 24.3 26.3 1.09 37.2 40.4 1.09 0.5 0.5 1.09 4.6 5.0 1.09 8.9 9.7
7i05jan02-1105 76.0 30.0 1.09 45.2 49.0 1.09 43.7 47.4 1.09 0.5 0.5 1.09 2.1 2.3 1.09 5.8 6.2
8i05jan02-1110 81.0 27.3 1.09 8.5 9.2 1.09 19.7 21.3 1.09 0.4 0.4 1.09 0.7 0.7 1.09 1.4 1.6
9i05jan02-1120 91.0 37.5 1.09 8.4 9.1 1.09 18.2 19.7 1.09 0.4 0.4 1.09 0.7 0.7 1.09 1.8 2.0
10i05jan02-1130 101.0 33.3 1.09 8.2 8.9 1.09 12.6 13.7 1.09 0.3 0.4 1.09 0.4 0.4 1.09 1.0 1.0
11i05jan02-1140 111.0 24.0 1.09 5.4 5.8 1.09 10.7 11.6 1.09 0.3 0.3 1.09 0.3 0.3 1.09 1.0 1.1
12i05jan02-1155 126.0 27.3 1.09 17.8 19.3 1.09 19.6 21.3 1.09 0.4 0.4 1.09 1.8 1.9 1.09 11.9 12.9
13i05jan02-1210 141.0 37.5 1.09 5.7 6.2 1.09 11.5 12.4 1.09 0.4 0.4 1.09 0.3 0.3 1.09 1.1 1.2
14i05jan02-1225 156.0 40.0 1.09 3.4 3.7 1.09 9.9 10.8 1.09 0.4 0.4 1.09 0.5 0.6 1.09 0.9 0.9
15i05jan02-1335 166.0 60.0 1.09 2.1 2.3 1.09 8.7 9.5 1.09 0.2 0.2 1.09 0.2 0.2 1.09 0.7 0.7
16i05jan02-1435 226.0 60.0 1.09 15.6 16.9 1.09 12.7 13.7 1.09 0.2 0.2 1.09 1.4 1.5 1.09 4.6 5.0
17i05jan02-1535 286.0 42.9 1.09 7.7 8.4 1.09 18.9 20.5 1.09 0.2 0.2 1.09 8.9 9.7 1.09 5.8 6.3
18i05jan02-1605 316.0 2.6 1.09 4.8 5.2 1.09 19.8 21.4 1.09 0.5 0.5 1.09 1.1 1.2 1.09 1.3 1.4
10.6 15.9 0.3 2.6 3.9
113.0 169.1 3.2 27.1 41.3
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 10618.0 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 5 JANUARY 2002 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 








Table A-89. Summary of particulate metal analysis for the 5-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-949
1i05jan02-1035 46.0 1.0 1.67 2170.0 3623.9 1.67 19.8 33.0 1.67 38.3 64.0 1.67 1965.0 3281.6 1.67 13.0 21.6
2i05jan02-1039 50.0 0.2 1.67 3315.0 5536.1 1.67 22.9 38.2 1.67 58.2 97.2 1.67 3220.0 5377.4 1.67 14.4 24.0
3i05jan02-1044 55.0 0.5 1.67 5725.0 9560.8 1.67 35.5 59.3 1.67 135.5 226.3 1.67 6860.0 11456.2 1.67 22.3 37.2
4i05jan02-1051 62.0 7.5 1.67 5765.0 9627.6 1.67 26.7 44.6 1.67 119.5 199.6 1.67 6055.0 10111.9 1.67 17.5 29.2
5i05jan02-1055 66.0 6.7 1.67 5465.0 9126.6 1.67 36.3 60.6 1.67 109.0 182.0 1.67 5480.0 9151.6 1.67 23.3 38.9
6i05jan02-1101 72.0 10.0 1.67 4745.0 7924.2 1.67 26.9 44.8 1.67 113.5 189.5 1.67 5125.0 8558.8 1.67 16.6 27.7
7i05jan02-1105 76.0 30.0 1.67 5315.0 8876.1 1.67 1044.5 1744.3 1.67 226.0 377.4 1.67 11465.0 19146.6 1.67 803.0 1341.0
8i05jan02-1110 81.0 27.3 1.67 2565.0 4283.6 1.67 346.5 578.7 1.67 96.8 161.7 1.67 4550.0 7598.5 1.67 211.0 352.4
9i05jan02-1120 91.0 37.5 1.67 1850.0 3089.5 1.67 117.5 196.2 1.67 67.8 113.1 1.67 2985.0 4985.0 1.67 87.4 145.9
10i05jan02-1130 101.0 33.3 1.67 1535.0 2563.5 1.67 131.6 219.7 1.67 47.4 79.2 1.67 2445.0 4083.2 1.67 101.5 169.5
11i05jan02-1140 111.0 24.0 1.67 1530.0 2555.1 1.67 32.6 54.4 1.67 35.6 59.5 1.67 1835.0 3064.5 1.67 41.0 68.4
12i05jan02-1155 126.0 27.3 1.67 934.5 1560.6 1.67 9.7 16.1 1.67 20.3 33.8 1.67 1070.0 1786.9 1.67 6.6 10.9
13i05jan02-1210 141.0 37.5 1.67 1120.0 1870.4 1.67 59.4 99.2 1.67 32.4 54.0 1.67 1805.0 3014.4 1.67 917.9 1532.8
14i05jan02-1225 156.0 40.0 1.67 1245.0 2079.2 1.67 118.8 198.4 1.67 35.1 58.5 1.67 1790.0 2989.3 1.67 90.6 151.2
15i05jan02-1335 166.0 60.0 1.67 553.0 923.5 1.67 88.3 147.5 1.67 20.4 34.0 1.67 1410.0 2354.7 1.67 64.7 108.0
16i05jan02-1435 226.0 60.0 1.67 721.5 1204.9 1.67 8.0 13.4 1.67 15.4 25.7 1.67 824.5 1376.9 1.67 4.9 8.3
17i05jan02-1535 286.0 42.9 1.67 446.0 744.8 1.67 25.2 42.0 1.67 16.5 27.6 1.67 881.0 1471.3 1.67 29.5 49.2
18i05jan02-1605 316.0 2.6 1.67 572.0 955.2 1.67 128.1 213.8 1.67 21.7 36.2 1.67 1740.0 2905.8 1.67 93.5 156.1
1551.2 109.1 45.9 2497.4 156.6
16470.9 1158.6 487.3 26517.2 1662.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 10618.0 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
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Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction







Table A-89 (continued).  Summary of particulate metal analysis for the 5-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-949
1i05jan02-1035 46.0 1.0 1.67 15.3 25.5 1.67 118.5 197.9 1.67 2.2 3.6 1.67 2.1 3.5 1.67 16.0 26.6
2i05jan02-1039 50.0 0.2 1.67 19.5 32.6 1.67 258.5 431.7 1.67 1.9 3.2 1.67 1.9 3.1 1.67 33.0 55.0
3i05jan02-1044 55.0 0.5 1.67 43.9 73.3 1.67 495.0 826.7 1.67 3.5 5.8 1.67 3.4 5.6 1.67 74.0 123.6
4i05jan02-1051 62.0 7.5 1.67 34.5 57.6 1.67 352.5 588.7 1.67 3.1 5.2 1.67 3.3 5.6 1.67 58.3 97.3
5i05jan02-1055 66.0 6.7 1.67 33.7 56.3 1.67 300.5 501.8 1.67 2.6 4.4 1.67 3.6 6.0 1.67 44.2 73.7
6i05jan02-1101 72.0 10.0 1.67 34.7 57.9 1.67 286.0 477.6 1.67 3.2 5.3 1.67 3.3 5.5 1.67 43.0 71.7
7i05jan02-1105 76.0 30.0 1.67 52.2 87.1 1.67 309.5 516.9 1.67 2.7 4.4 1.67 1.8 2.9 1.67 58.8 98.2
8i05jan02-1110 81.0 27.3 1.67 27.6 46.1 1.67 192.0 320.6 1.67 2.1 3.4 1.67 1.2 1.9 1.67 24.7 41.2
9i05jan02-1120 91.0 37.5 1.67 19.0 31.6 1.67 136.5 228.0 1.67 1.5 2.5 1.67 0.9 1.6 1.67 17.5 29.1
10i05jan02-1130 101.0 33.3 1.67 14.2 23.6 1.67 119.5 199.6 1.67 0.8 1.3 1.67 0.8 1.3 1.67 14.0 23.3
11i05jan02-1140 111.0 24.0 1.67 14.6 24.4 1.67 122.5 204.6 1.67 0.8 1.3 1.67 1.0 1.7 1.67 12.7 21.1
12i05jan02-1155 126.0 27.3 1.67 13.1 21.9 1.67 92.9 155.1 1.67 0.4 0.6 1.67 2.1 3.4 1.67 16.1 26.9
13i05jan02-1210 141.0 37.5 1.67 34.1 56.9 1.67 82.5 137.8 1.67 0.6 1.1 1.67 0.5 0.9 1.67 14.5 24.1
14i05jan02-1225 156.0 40.0 1.67 12.5 20.8 1.67 88.3 147.4 1.67 0.4 0.6 1.67 0.6 0.9 1.67 8.5 14.2
15i05jan02-1335 166.0 60.0 1.67 8.8 14.6 1.67 45.6 76.2 1.67 0.3 0.4 1.67 0.5 0.9 1.67 6.2 10.4
16i05jan02-1435 226.0 60.0 1.67 15.0 25.0 1.67 64.8 108.2 1.67 0.4 0.7 1.67 1.8 2.9 1.67 11.6 19.4
17i05jan02-1535 286.0 42.9 1.67 8.7 14.6 1.67 73.6 122.8 1.67 0.6 1.0 1.67 0.6 1.0 1.67 6.3 10.5
18i05jan02-1605 316.0 2.6 1.67 10.4 17.3 1.67 53.7 89.6 1.67 0.8 1.3 1.67 0.5 0.8 1.67 5.3 8.8
23.9 134.1 1.0 1.8 18.7
253.7 1423.6 10.7 19.2 198.5
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 10618.0 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
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Particulate Fraction






               Table A-90.  Summary of particle analysis for the 5-Jan-02 storm event 
Event Date:
Time 0: 9:49
Site Location: Baton Rouge, LA LISST Sequoia
Traffic Conditions: Moderate Analysis Performed by:
Previous Dry Hours: 68
Event Collected By: CMD, EEK, JCK
Start of Runoff 10:35





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-949 0.0
1i05jan02-1035 46.0 3.170 9.50E+07 0.975 32.0 4.39 1.508 16.30 10.0 525.46 1366.20 185.33 1.18E+07
2i05jan02-1039 50.0 3.277 1.50E+08 0.978 32.0 4.25 1.529 13.24 15.0 671.99 1747.18 255.33 1.67E+07
3i05jan02-1044 55.0 3.299 3.00E+08 0.982 32.0 3.68 1.468 11.21 25.0 1019.31 2650.21 674.00 3.90E+07
4i05jan02-1051 62.0 3.353 2.50E+08 0.982 32.0 3.45 1.410 11.43 25.0 973.52 2531.15 588.00 4.54E+07
5i05jan02-1055 66.0 3.266 2.00E+08 0.995 32.0 2.83 1.356 9.53 25.0 622.35 1618.11 583.33 5.27E+07
6i05jan02-1101 72.0 3.209 1.00E+08 0.998 32.0 2.55 1.350 8.79 20.0 454.36 1181.32 533.33 5.26E+07
7i05jan02-1105 76.0 3.303 1.00E+08 0.998 32.0 2.39 1.346 7.31 15.0 402.13 1045.53 630.67 5.64E+07
8i05jan02-1110 81.0 3.295 7.50E+07 0.999 32.0 2.44 1.348 7.52 10.0 263.82 685.94 362.00 3.46E+07
9i05jan02-1120 91.0 3.256 5.50E+07 0.999 32.0 2.57 1.351 8.66 8.0 217.39 565.20 299.33 2.44E+07
10i05jan02-1130 101.0 3.129 3.00E+07 0.999 32.0 2.85 1.364 11.78 8.0 161.80 420.67 207.33 1.33E+07
11i05jan02-1140 111.0 3.278 3.13E+00 0.997 32.0 2.63 1.355 8.87 5.0 58.27 151.50 132.00 6.13E+06
12i05jan02-1155 126.0 3.193 3.23E+00 0.972 32.0 2.80 1.356 11.74 5.0 96.45 244.79 106.67 8.44E+06
13i05jan02-1210 141.0 3.205 2.00E+07 0.997 32.0 2.65 1.353 9.85 3.0 75.25 195.66 120.00 7.73E+06
14i05jan02-1225 156.0 3.161 1.50E+07 0.998 32.0 2.77 1.355 11.27 3.0 71.22 183.19 118.67 6.39E+06
15i05jan02-1335 166.0 3.073 8.00E+06 0.998 32.0 3.10 1.337 15.18 3.0 44.63 38.68 53.33 2.87E+06
16i05jan02-1435 226.0 3.192 1.20E+08 0.989 32.0 3.13 1.379 15.02 3.0 42.77 111.20 61.33 2.66E+06
17i05jan02-1535 286.0 3.377 1.90E+09 0.973 32.0 3.04 1.365 15.04 3.0 47.15 122.60 70.67 3.19E+06
18i05jan02-1605 316.0 3.606 3.50E+10 0.951 32.0 2.56 1.345 10.52 3.0 36.84 95.78 34.67 4.18E+06
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).





Power Law Parameters (mean)1
Particle Analyzer:
Mixing Speed:






8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.















Table A-91.  Summary of total alkalinity analysis for the 5-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 99.7%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: AAB, CMD, EEK, JDM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-949 0.0
1i05jan02-1035 46.0 59.5 67.0 8.4
2i05jan02-1039 50.0 68.0 77.0 8.8
3i05jan02-1044 55.0 105.0 104.0 0.7
4i05jan02-1051 62.0 112.0 110.5 1.0
5i05jan02-1055 66.0 101.0 110.5 6.4
6i05jan02-1101 72.0 95.0 95.0 0.0
7i05jan02-1105 76.0 72.0 79.0 6.6
8i05jan02-1110 81.0 52.0 60.0 10.1
9i05jan02-1120 91.0 47.0 46.0 1.5
10i05jan02-1130 101.0 35.0 38.0 5.8
11i05jan02-1140 111.0 24.0 26.0 5.7
12i05jan02-1155 126.0 24.0 31.0 18.0
13i05jan02-1210 141.0 24.0 25.0 2.9
14i05jan02-1225 156.0 22.5 26.0 10.2
15i05jan02-1335 166.0 14.0 16.5 11.6
16i05jan02-1435 226.0 14.0 15.5 7.2
17i05jan02-1535 286.0 16.5 18.0 6.1
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Table A-92.  Raw data from total alkalinity analysis of the 5-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.7%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: AAB, CMD, EEK, JDM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-949 0.0
1i05jan02-1035 46.0 100.0 7.00 4.59 22.2 28.1 59.5
2i05jan02-1039 50.0 100.0 7.02 4.54 31.2 38.0 68.0
3i05jan02-1044 55.0 100.0 6.97 4.66 38.0 48.5 105.0
4i05jan02-1051 62.0 100.0 7.02 4.27 0.0 11.2 112.0
5i05jan02-1055 66.0 100.0 7.05 4.51 11.2 21.3 101.0
6i05jan02-1101 72.0 100.0 7.05 4.31 21.3 30.8 95.0
7i05jan02-1105 76.0 100.0 7.15 4.51 30.8 38.0 72.0
8i05jan02-1110 81.0 100.0 7.21 4.56 38.0 43.2 52.0
9i05jan02-1120 91.0 100.0 7.22 4.41 0.0 4.7 47.0
10i05jan02-1130 101.0 100.0 7.47 4.50 4.7 8.2 35.0
11i05jan02-1140 111.0 100.0 7.40 4.55 8.2 10.6 24.0
12i05jan02-1155 126.0 100.0 7.37 4.56 10.6 13.0 24.0
13i05jan02-1210 141.0 100.0 7.32 4.52 13.0 15.4 24.0
14i05jan02-1225 156.0 100.0 7.35 4.57 15.4 17.7 22.5
15i05jan02-1335 166.0 100.0 7.11 4.48 17.7 19.1 14.0
16i05jan02-1435 226.0 100.0 7.11 4.50 19.1 20.5 14.0
17i05jan02-1535 286.0 100.0 7.11 4.50 20.5 22.2 16.5









AAB, CMD, EEK, JDM
TOTAL ALKALINITY ANALYSIS FOR 05 JANUARY 2002 EVENT (PAGE 2 OF 3)
5-Jan-2002 APHA Standard Method 2320-B
Orion 290-A Light
5-Jan-2002


















Table A-92.  Raw data from total alkalinity analysis of the 5-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.7%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: AAB, CMD, EEK, JDM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-949 0.0
1i05jan02-1035 46.0 100.0 6.86 4.51 24.3 31.0 67.0
2i05jan02-1039 50.0 100.0 7.07 4.41 34.4 42.1 77.0
3i05jan02-1044 55.0 100.0 7.22 4.48 42.1 52.5 104.0
4i05jan02-1051 62.0 100.0 7.31 4.53 0.0 11.1 110.5
5i05jan02-1055 66.0 100.0 7.68 4.43 11.1 22.1 110.5
6i05jan02-1101 72.0 100.0 7.11 4.54 22.1 31.6 95.0
7i05jan02-1105 76.0 100.0 7.51 4.58 31.6 39.5 79.0
8i05jan02-1110 81.0 100.0 7.37 4.40 39.5 45.5 60.0
9i05jan02-1120 91.0 100.0 7.00 4.46 0.0 4.6 46.0
10i05jan02-1130 101.0 100.0 6.66 4.40 4.6 8.4 38.0
11i05jan02-1140 111.0 100.0 6.58 4.47 8.4 11.0 26.0
12i05jan02-1155 126.0 100.0 6.85 4.40 11.0 14.1 31.0
13i05jan02-1210 141.0 100.0 6.90 4.41 14.1 16.6 25.0
14i05jan02-1225 156.0 100.0 7.30 4.46 16.6 19.2 26.0
15i05jan02-1335 166.0 100.0 7.30 4.46 19.2 20.9 16.5
16i05jan02-1435 226.0 100.0 7.30 4.46 20.9 22.4 15.5
17i05jan02-1535 286.0 100.0 7.30 4.46 22.5 24.3 18.0




AAB, CMD, EEK, JDM
Light Orion 290-A 
68
Moderate 5-Jan-2002
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Time = 0 Conducted by:
Readings Taken by: Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-949 0.0
1i05jan02-1035 46.0 282.0 287.0 326.0 317.0 327.0 307.8 21.7 7.0
2i05jan02-1039 50.0 546.0 495.0 531.0 563.0 522.0 531.4 25.6 4.8
3i05jan02-1044 55.0 1128.0 1139.0 1224.0 1125.0 1276.0 1178.4 68.1 5.8
4i05jan02-1051 62.0 1162.0 1133.0 1341.0 1327.0 1130.0 1218.6 106.2 8.7
5i05jan02-1055 66.0 917.0 908.0 1001.0 975.0 978.0 955.8 40.9 4.3
6i05jan02-1101 72.0 890.0 867.0 906.0 924.0 895.0 896.4 21.0 2.3
7i05jan02-1105 76.0 965.0 860.0 977.0 888.0 913.0 920.6 49.9 5.4
8i05jan02-1110 81.0 408.0 430.0 436.0 439.0 402.0 423.0 16.9 4.0
9i05jan02-1120 91.0 336.0 361.0 360.0 366.0 340.0 352.6 13.6 3.9
10i05jan02-1130 101.0 221.0 255.0 229.0 235.0 252.0 238.4 14.7 6.2
11i05jan02-1140 111.0 166.0 164.0 177.0 168.0 175.0 170.0 5.7 3.4
12i05jan02-1155 126.0 135.0 142.0 147.0 138.0 141.0 140.6 4.5 3.2
13i05jan02-1210 141.0 159.0 157.0 145.0 151.0 153.0 6.3 4.1
14i05jan02-1225 156.0 129.0 129.0 121.0 121.0 125.0 4.6 3.7
15i05jan02-1335 166.0 72.4 63.5 62.0 62.1 61.0 64.2 4.7 7.3
16i05jan02-1435 226.0 59.4 60.9 65.4 64.1 62.5 2.8 4.4
17i05jan02-1535 286.0 86.9 75.5 80.7 76.8 70.9 78.2 6.0 7.7
18i05jan02-1605 316.0 103.0 113.0 111.0 108.0 108.0 108.6 3.8 3.5
AAB, CMD, EEK, JDM
5-Jan-20029:49 to 16:05






AAB, CMD, EEK, JDM
9:49
TURBIDITY ANALYSIS FOR 05 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 




1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on all samples










     Table A-94.  Total chemical oxygen demand (COD) analysis for the 5-Jan-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 0.75
Event Sampling Date: Standard 100 0.0 0.049 123.25
Sampled By: Standard 200 0.0 0.094 235.75
Test Date: Standard 400 0.0 0.181 453.25
Time 0 for Event: Standard 600 0.0 0.270 675.75
CODs Conducted by: Standard 800 0.0 0.356 890.75
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-949 0.0
1i05jan02-1035 46.0 2.0 1A 0.436 0.438 0.4370 1093.3 1B 0.417 0.418 0.4175 1044.5 1068.9 34.5 4.6 2137.8
2i05jan02-1039 50.0 2.0 2A 0.463 0.463 0.4630 1158.3 2B 0.462 0.460 0.4610 1153.3 1155.8 3.5 0.4 2311.5
3i05jan02-1044 55.0 2.0 3A 0.506 0.507 0.5065 1267.0 3B 0.494 0.494 0.4940 1235.8 1251.4 22.1 2.5 2502.8
4i05jan02-1051 62.0 2.0 4A 0.458 0.458 0.4580 1145.8 4B 0.463 0.465 0.4640 1160.8 1153.3 10.6 1.3 2306.5
5i05jan02-1055 66.0 2.0 5A 0.385 0.386 0.3855 964.5 5B 0.382 0.383 0.3825 957.0 960.8 5.3 0.8 1921.5
6i05jan02-1101 72.0 2.0 6A 0.273 0.275 0.2740 685.8 6B 0.271 0.272 0.2715 679.5 682.6 4.4 0.9 1365.3
7i05jan02-1105 76.0 2.0 7A 0.204 0.204 0.2040 510.8 7B 0.191 0.191 0.1910 478.3 494.5 23.0 6.6 989.0
8i05jan02-1110 81.0 2.0 8A 0.130 0.131 0.1305 327.0 8B 0.142 0.142 0.1420 355.8 341.4 20.3 8.4 682.8
9i05jan02-1120 91.0 2.0 9A 0.059 0.060 0.0595 149.5 9B 0.057 0.058 0.0575 144.5 147.0 3.5 3.4 294.0
10i05jan02-1130 101.0 2.0 10A 0.037 0.037 0.0370 93.3 10B 0.039 0.039 0.0390 98.3 95.8 3.5 5.2 191.5
11i05jan02-1140 111.0 2.0 11A 0.027 0.028 0.0275 69.5 11B 0.029 0.030 0.0295 74.5 72.0 3.5 6.9 144.0
12i05jan02-1155 126.0 2.0 12A 0.021 0.021 0.0210 53.3 12B 0.022 0.022 0.0220 55.8 54.5 1.8 4.6 109.0
13i05jan02-1210 141.0 2.0 13A 0.019 0.020 0.0195 49.5 13B 0.021 0.021 0.0210 53.3 51.4 2.7 7.3 102.8
14i05jan02-1225 156.0 2.0 14A 0.014 0.014 0.0140 35.8 14B 0.015 0.015 0.0150 38.3 37.0 1.8 6.8 74.0
15i05jan02-1335 166.0 2.0 15A 0.006 0.006 0.0060 15.8 15B 0.005 0.005 0.0050 13.3 14.5 1.8 17.2 29.0
16i05jan02-1435 226.0 2.0 16A 0.007 0.007 0.0070 18.3 16B 0.003 0.003 0.0030 8.3 13.3 7.1 75.5 26.5
17i05jan02-1535 286.0 2.0 17A 0.007 0.007 0.0070 18.3 17B 0.006 0.007 0.0065 17.0 17.6 0.9 7.1 35.3
18i05jan02-1605 316.0 2.0 18A 0.012 0.012 0.0120 30.8 18B 0.014 0.014 0.0140 35.8 33.3 3.5 15.0 66.5
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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Table A-95.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 5-Jan-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 0.75
Sampling Date: Standard 100 0.0 0.049 123.25
Sampled By: Standard 200 0.0 0.094 235.75
Test Date: Standard 400 0.0 0.181 453.25
Time 0 for Event: Standard 600 0.0 0.270 675.75
Conducted by: Standard 800 0.0 0.356 890.75
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-949 0.0
1i05jan02-1035 46.0 2.0 1A 0.387 0.390 0.3885 972.00 1B 0.391 0.392 0.3915 979.50 975.75 5.3 0.8 1951.50
2i05jan02-1039 50.0 2.0 2A 0.384 0.385 0.3845 962.00 2B 0.406 0.407 0.4065 1017.00 989.50 38.9 5.6 1979.00
3i05jan02-1044 55.0 2.0 3A 0.384 0.385 0.3845 962.00 3B 0.378 0.378 0.3780 945.75 953.88 11.5 1.7 1907.75
4i05jan02-1051 62.0 2.0 4A 0.349 0.349 0.3490 873.25 4B 0.354 0.355 0.3545 887.00 880.13 9.7 1.6 1760.25
5i05jan02-1055 66.0 2.0 5A 0.285 0.285 0.2850 713.25 5B 0.287 0.287 0.2870 718.25 715.75 3.5 0.7 1431.50
6i05jan02-1101 72.0 2.0 6A 0.177 0.178 0.1775 444.50 6B 0.18 0.180 0.1800 450.75 447.63 4.4 1.4 895.25
7i05jan02-1105 76.0 2.0 7A 0.143 0.143 0.1430 358.25 7B 0.124 0.125 0.1245 312.00 335.13 32.7 13.8 670.25
8i05jan02-1110 81.0 2.0 8A 0.090 0.090 0.0900 225.75 8B 0.093 0.093 0.0930 233.25 229.50 5.3 3.3 459.00
9i05jan02-1120 91.0 2.0 9A 0.035 0.035 0.0350 88.25 9B 0.037 0.038 0.0375 94.50 91.38 4.4 6.8 182.75
10i05jan02-1130 101.0 2.0 10A 0.022 0.021 0.0215 54.50 10B 0.018 0.018 0.0180 45.75 50.13 6.2 17.5 100.25
11i05jan02-1140 111.0 2.0 11A 0.017 0.017 0.0170 43.25 11B 0.018 0.018 0.0180 45.75 44.50 1.8 5.6 89.00
12i05jan02-1155 126.0 2.0 12A 0.015 0.015 0.0150 38.25 12B 0.014 0.014 0.0140 35.75 37.00 1.8 6.8 74.00
13i05jan02-1210 141.0 2.0 13A 0.016 0.016 0.0160 40.75 13B 0.013 0.013 0.0130 33.25 37.00 5.3 20.3 74.00
14i05jan02-1225 156.0 2.0 14A 0.012 0.012 0.0120 30.75 14B 0.011 0.011 0.0110 28.25 29.50 1.8 8.5 59.00
15i05jan02-1335 166.0 2.0 15A 0.008 0.009 0.0085 22.00 15B 0.009 0.009 0.0090 23.25 22.63 0.9 5.5 45.25
16i05jan02-1435 226.0 2.0 16A 0.008 0.008 0.0080 20.75 16B 0.008 0.008 0.0080 20.75 20.75 0.0 0.0 41.50
17i05jan02-1535 286.0 2.0 17A 0.010 0.010 0.0100 25.75 17B 0.011 0.011 0.0110 28.25 27.00 1.8 9.3 54.00
18i05jan02-1605 316.0 2.0 18A 0.017 0.017 0.0170 43.25 18B 0.015 0.015 0.0150 38.25 40.75 3.5 12.3 81.50
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.
Sample ID
Standards Made 1/15/02 
Standards Run 1/15/2002
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Table A-96.  Summary of suspended solids analysis for the 5-Jan-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date:
Traffic: Samples Collected By:
Time Line: Analysis Date:
Time = 0 Conducted By:
Readings Taken by: Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-949 0.0
1i05jan02-1035 46.0 190.0 188.0 178.0 185.3 6.4 3.5
2i05jan02-1039 50.0 254.0 258.0 254.0 255.3 2.3 0.9
3i05jan02-1044 55.0 722.0 680.0 620.0 674.0 51.3 7.6
4i05jan02-1051 62.0 612.0 542.0 610.0 588.0 39.8 6.8
5i05jan02-1055 66.0 600.0 582.0 568.0 583.3 16.0 2.7
6i05jan02-1101 72.0 556.0 560.0 484.0 533.3 42.8 8.0
7i05jan02-1105 76.0 552.0 712.0 628.0 630.7 80.0 12.7
8i05jan02-1110 81.0 348.0 370.0 368.0 362.0 12.2 3.4
9i05jan02-1120 91.0 308.0 294.0 296.0 299.3 7.6 2.5
10i05jan02-1130 101.0 202.0 214.0 206.0 207.3 6.1 2.9
11i05jan02-1140 111.0 132.0 130.0 134.0 132.0 2.0 1.5
12i05jan02-1155 126.0 108.0 104.0 108.0 106.7 2.3 2.2
13i05jan02-1210 141.0 126.0 120.0 114.0 120.0 6.0 5.0
14i05jan02-1225 156.0 120.0 122.0 114.0 118.7 4.2 3.5
15i05jan02-1335 166.0 30.0 66.0 64.0 53.3 20.2 37.9
16i05jan02-1435 226.0 62.0 60.0 62.0 61.3 1.2 1.9
17i05jan02-1535 286.0 74.0 72.0 66.0 70.7 4.2 5.9
18i05jan02-1605 316.0 30.0 38.0 36.0 34.7 4.2 12.0
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-949 0.0 0.0 0.0 0.0
1i05jan02-1035 46.0 78.0 56.0 54.0 62.7 13.3 21.2
2i05jan02-1039 50.0 70.0 74.0 66.0 70.0 4.0 5.7
3i05jan02-1044 55.0 158.0 150.0 136.0 148.0 11.1 7.5
4i05jan02-1051 62.0 150.0 142.0 154.0 148.7 6.1 4.1
5i05jan02-1055 66.0 162.0 162.0 152.0 158.7 5.8 3.6
6i05jan02-1101 72.0 150.0 154.0 128.0 144.0 14.0 9.7
7i05jan02-1105 76.0 142.0 192.0 178.0 170.7 25.8 15.1
8i05jan02-1110 81.0 86.0 88.0 92.0 88.7 3.1 3.4
9i05jan02-1120 91.0 70.0 64.0 64.0 66.0 3.5 5.2
10i05jan02-1130 101.0 48.0 54.0 54.0 52.0 3.5 6.7
11i05jan02-1140 111.0 32.0 34.0 36.0 34.0 2.0 5.9
12i05jan02-1155 126.0 28.0 22.0 22.0 24.0 3.5 14.4
13i05jan02-1210 141.0 30.0 32.0 28.0 30.0 2.0 6.7
14i05jan02-1225 156.0 26.0 28.0 26.0 26.7 1.2 4.3
15i05jan02-1335 166.0 12.0 16.0 12.0 13.3 2.3 17.3
16i05jan02-1435 226.0 18.0 12.0 12.0 14.0 3.5 24.7
17i05jan02-1535 286.0 20.0 16.0 12.0 16.0 4.0 25.0
18i05jan02-1605 316.0 12.0 12.0 14.0 12.7 1.2 9.1
(2) VSSC = Volatile Suspended Solids Concentrations 
Notes
AAB, CMD, EEK, JDM





Summary of SSC Analyses
Measurements
(mg/L)
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AAB, CMD, EEK, JDM
9:49 to 16:05
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Table A-97.  Raw data from total suspended and volatile suspended solids analysis of the 5-
Jan-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-949 0.0
1i05jan02-1035 46.0 1.0940 50.0 1.1035 1.0996 190.0 78.0
2i05jan02-1039 50.0 1.1018 50.0 1.1145 1.111 254.0 70.0
3i05jan02-1044 55.0 1.0906 50.0 1.1267 1.1188 722.0 158.0
4i05jan02-1051 62.0 1.0928 50.0 1.1234 1.1159 612.0 150.0
5i05jan02-1055 66.0 1.0923 50.0 1.1223 1.1142 600.0 162.0
6i05jan02-1101 72.0 1.0877 50.0 1.1155 1.1080 556.0 150.0
7i05jan02-1105 76.0 1.0928 50.0 1.1204 1.1133 552.0 142.0
8i05jan02-1110 81.0 1.0957 50.0 1.1131 1.1088 348.0 86.0
9i05jan02-1120 91.0 1.0887 50.0 1.1041 1.1006 308.0 70.0
10i05jan02-1130 101.0 1.094 50.0 1.1041 1.1017 202.0 48.0
11i05jan02-1140 111.0 1.0857 50.0 1.0923 1.0907 132.0 32.0
12i05jan02-1155 126.0 1.0715 50.0 1.0769 1.0755 108.0 28.0
13i05jan02-1210 141.0 1.0765 50.0 1.0828 1.0813 126.0 30.0
14i05jan02-1225 156.0 1.0756 50.0 1.0816 1.0803 120.0 26.0
15i05jan02-1335 166.0 1.0822 50.0 1.0855 1.0847 66.0 16.0
16i05jan02-1435 226.0 1.0773 50.0 1.0804 1.0795 62.0 18.0
17i05jan02-1535 286.0 1.0766 50.0 1.0803 1.0793 74.0 20.0
18i05jan02-1605 316.0 1.0777 50.0 1.0792 1.0786 30.0 12.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-949 0.0
1i05jan02-1035 46.0 1.0958 50.0 1.1052 1.1024 188.0 56.0
2i05jan02-1039 50.0 1.1000 50.0 1.1129 1.1092 258.0 74.0
3i05jan02-1044 55.0 1.0902 50.0 1.1242 1.1167 680.0 150.0
4i05jan02-1051 62.0 1.0902 50.0 1.1173 1.1102 542.0 142.0
5i05jan02-1055 66.0 1.1001 50.0 1.1292 1.1211 582.0 162.0
6i05jan02-1101 72.0 1.0921 50.0 1.1201 1.1124 560.0 154.0
7i05jan02-1105 76.0 1.0965 50.0 1.1321 1.1225 712.0 192.0
8i05jan02-1110 81.0 1.0912 50.0 1.1097 1.1053 370.0 88.0
9i05jan02-1120 91.0 1.0881 50.0 1.1028 1.0996 294.0 64.0
10i05jan02-1130 101.0 1.0909 50.0 1.1016 1.0989 214.0 54.0
11i05jan02-1140 111.0 1.0863 50.0 1.0928 1.0911 130.0 34.0
12i05jan02-1155 126.0 1.0713 50.0 1.0765 1.0754 104.0 22.0
13i05jan02-1210 141.0 1.0799 50.0 1.0859 1.0843 120.0 32.0
14i05jan02-1225 156.0 1.0767 50.0 1.0828 1.0814 122.0 28.0
15i05jan02-1335 166.0 1.0811 50.0 1.0844 1.0836 66.0 16.0
16i05jan02-1435 226.0 1.0818 50.0 1.0848 1.0842 60.0 12.0
17i05jan02-1535 286.0 1.0754 50.0 1.0790 1.0782 72.0 16.0
18i05jan02-1605 316.0 1.0776 50.0 1.0795 1.0789 38.0 12.0
Calculated ResultsMeasured Data
Measurement A






Table A-97 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 5-Jan-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-949 0.0
1i05jan02-1035 46.0 1.0987 50.0 1.1076 1.1049 178.0 54.0
2i05jan02-1039 50.0 1.0971 50.0 1.1098 1.1065 254.0 66.0
3i05jan02-1044 55.0 1.0892 50.0 1.1202 1.1134 620.0 136.0
4i05jan02-1051 62.0 1.0906 50.0 1.1211 1.1134 610.0 154.0
5i05jan02-1055 66.0 1.0889 50.0 1.1173 1.1097 568.0 152.0
6i05jan02-1101 72.0 1.0917 50.0 1.1159 1.1095 484.0 128.0
7i05jan02-1105 76.0 1.0960 50.0 1.1274 1.1185 628.0 178.0
8i05jan02-1110 81.0 1.0919 50.0 1.1103 1.1057 368.0 92.0
9i05jan02-1120 91.0 1.0928 50.0 1.1076 1.1044 296.0 64.0
10i05jan02-1130 101.0 1.0908 50.0 1.1011 1.0984 206.0 54.0
11i05jan02-1140 111.0 1.0745 50.0 1.0812 1.0794 134.0 36.0
12i05jan02-1155 126.0 1.0701 50.0 1.0755 1.0744 108.0 22.0
13i05jan02-1210 141.0 1.0762 50.0 1.0819 1.0805 114.0 28.0
14i05jan02-1225 156.0 1.0818 50.0 1.0875 1.0862 114.0 26.0
15i05jan02-1335 166.0 1.0702 50.0 1.0734 1.0728 64.0 12.0
16i05jan02-1435 226.0 1.0765 50.0 1.0796 1.0790 62.0 12.0
17i05jan02-1535 286.0 1.0766 50.0 1.0799 1.0793 66.0 12.0
18i05jan02-1605 316.0 1.0746 50.0 1.0764 1.0757 36.0 14.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























             Table A-98.  Raw data from dissolved (< 0.45 µm) metal analysis of the 5-Jan-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-949 0.0
1id05jan02-1035 46.0 188.0 54.8 121.4 109.7
2id05jan02-1039 50.0 0.0 32.5 16.3 200.0
3id05jan02-1044 55.0 2150.0 0.0 1075.0 200.0
4id05jan02-1051 62.0 334.0 11.8 172.9 186.4
5id05jan02-1055 66.0 805.0 12.0 408.5 194.1
6id05jan02-1101 72.0 216.0 469.0 342.5 73.9
7id05jan02-1105 76.0 13.7 69.7 41.7 134.3
8id05jan02-1110 81.0 94.7 46.0 70.4 69.2 1.  Dilutions have not been factored into raw data.
9id05jan02-1120 91.0 27.9 225.0 126.5 155.9 2.  Refer to Sample Legend.
10id05jan02-1130 101.0 31.8 21.2 26.5 40.0 3.  Mean is an arithmetic mean.
11id05jan02-1140 111.0 122.0 59.3 90.7 69.2 4.  Relative Percent Difference 
12id05jan02-1155 126.0 188.0 89.3 138.7 71.2      (for duplicate measurement).
13id05jan02-1210 141.0 21.6 19.8 20.7 8.7
14id05jan02-1225 156.0 8.6 24.1 16.3 95.0
15id05jan02-1335 166.0 0.0 0.0 0.0 0.0
16id05jan02-1435 226.0 0.0 0.0 0.0 0.0
17id05jan02-1535 286.0 0.0 7.7 3.9 200.0
18id05jan02-1605 316.0 43.1 5.4 24.3 155.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-949 0.0
1id05jan02-1035 46.0 2.7 2.0 2.4 29.8 88.8 84.4 86.6 5.1 319.0 205.0 262.0 43.5
2id05jan02-1039 50.0 2.2 2.4 2.3 8.8 74.2 79.6 76.9 7.0 162.0 188.0 175.0 14.9
3id05jan02-1044 55.0 4.6 2.0 3.3 80.6 103.0 76.4 89.7 29.7 1530.0 131.0 830.5 168.5
4id05jan02-1051 62.0 2.1 1.9 2.0 14.5 53.3 50.0 51.7 6.4 316.0 103.0 209.5 101.7
5id05jan02-1055 66.0 2.4 1.6 2.0 39.8 49.8 40.1 45.0 21.6 524.0 153.0 338.5 109.6
6id05jan02-1101 72.0 1.1 1.2 1.1 4.4 23.7 24.5 24.1 3.3 177.0 324.0 250.5 58.7
7id05jan02-1105 76.0 1.9 0.7 1.3 89.2 26.6 19.8 23.2 29.3 79.9 92.8 86.4 14.9
8id05jan02-1110 81.0 0.7 0.6 0.7 17.5 15.7 14.3 15.0 9.3 113.0 66.0 89.5 52.5
9id05jan02-1120 91.0 0.3 0.6 0.5 50.9 7.3 11.2 9.3 42.2 49.8 177.0 113.4 112.2
10id05jan02-1130 101.0 0.4 0.4 0.4 3.9 6.5 5.6 6.1 14.8 67.1 53.7 60.4 22.2
11id05jan02-1140 111.0 0.4 0.3 0.3 7.4 7.4 8.0 7.7 8.2 62.1 69.4 65.8 11.1
12id05jan02-1155 126.0 0.9 1.1 1.0 23.0 10.3 9.3 9.8 10.6 248.0 194.0 221.0 24.4
13id05jan02-1210 141.0 0.4 0.4 0.4 7.7 6.6 6.4 6.5 2.8 83.1 69.7 76.4 17.5
14id05jan02-1225 156.0 0.4 0.4 0.4 6.8 5.9 6.5 6.2 9.2 57.6 77.4 67.5 29.3
15id05jan02-1335 166.0 0.2 0.8 0.5 123.4 3.3 4.2 3.7 25.5 39.8 62.5 51.2 44.4
16id05jan02-1435 226.0 0.7 0.7 0.7 3.3 4.1 4.1 4.1 0.5 57.8 58.6 58.2 1.4
17id05jan02-1535 286.0 0.3 0.5 0.4 39.0 4.3 4.6 4.5 6.0 54.9 54.2 54.6 1.3
18id05jan02-1605 316.0 0.8 0.5 0.7 43.7 6.6 5.1 5.9 26.5 130.0 63.8 96.9 68.3
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 05 JANUARY 2002 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)










RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-98 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 5-Jan-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-949 0.0
1id05jan02-1035 46.0 12.1 9.4 10.7 25.6 46.5 46.8 46.7 0.6 161.0 126.0 143.5 24.4
2id05jan02-1039 50.0 8.3 8.3 8.3 1.1 41.7 44.4 43.1 6.3 153.0 160.0 156.5 4.5
3id05jan02-1044 55.0 8.0 6.7 7.3 17.8 51.2 39.0 45.1 27.1 257.0 126.0 191.5 68.4
4id05jan02-1051 62.0 10.0 12.8 11.4 24.9 30.9 30.3 30.6 2.0 75.7 58.3 67.0 26.0
5id05jan02-1055 66.0 4.2 4.2 4.2 0.5 35.0 29.5 32.3 17.1 74.4 49.0 61.7 41.2
6id05jan02-1101 72.0 2.5 2.1 2.3 15.2 26.3 22.2 24.3 16.9 34.9 39.5 37.2 12.4
7id05jan02-1105 76.0 7.3 3.5 5.4 70.0 71.4 19.0 45.2 115.9 61.6 25.7 43.7 82.2
8id05jan02-1110 81.0 3.3 2.2 2.8 39.3 8.1 8.9 8.5 9.3 21.2 18.1 19.7 15.8
9id05jan02-1120 91.0 1.3 1.8 1.6 35.4 6.9 9.9 8.4 35.8 12.0 24.4 18.2 68.1
10id05jan02-1130 101.0 4.0 4.3 4.2 7.4 11.2 5.1 8.2 74.5 14.4 10.8 12.6 28.6
11id05jan02-1140 111.0 0.9 1.1 1.0 17.1 5.1 5.6 5.4 7.9 10.5 10.9 10.7 3.7
12id05jan02-1155 126.0 1.4 1.3 1.3 9.8 17.2 18.4 17.8 6.7 19.8 19.4 19.6 2.0
13id05jan02-1210 141.0 1.0 0.7 0.9 25.3 7.0 4.4 5.7 44.5 13.1 9.8 11.5 28.6
14id05jan02-1225 156.0 0.7 0.7 0.7 8.5 3.5 3.4 3.4 4.1 10.0 9.9 9.9 1.1
15id05jan02-1335 166.0 0.5 0.7 0.6 36.4 1.9 2.4 2.1 21.5 7.0 10.5 8.7 40.1
16id05jan02-1435 226.0 0.8 0.8 0.8 0.6 15.8 15.4 15.6 2.6 12.9 12.4 12.7 4.0
17id05jan02-1535 286.0 0.5 0.6 0.6 15.1 7.5 8.0 7.7 6.1 18.0 19.7 18.9 9.0
18id05jan02-1605 316.0 1.31 1.13 1.2 14.8 5.06 4.6 4.8 9.5 23.4 16.1 19.8 37.0
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-949 0.0
1id05jan02-1035 46.0 0.7 0.6 0.6 26.6 9.3 9.6 9.4 3.2 5.5 6.7 6.1 20.1
2id05jan02-1039 50.0 0.6 0.7 0.6 21.0 8.1 7.2 7.7 11.3 6.9 7.6 7.3 9.5
3id05jan02-1044 55.0 1.1 0.6 0.9 61.3 7.8 5.7 6.7 29.8 27.7 6.6 17.2 122.7
4id05jan02-1051 62.0 0.6 0.6 0.6 12.4 5.2 4.5 4.8 15.9 8.0 6.6 7.3 19.7
5id05jan02-1055 66.0 0.7 0.6 0.6 26.3 4.9 5.0 5.0 1.8 12.8 7.6 10.2 50.7
6id05jan02-1101 72.0 0.5 0.5 0.5 0.2 5.6 3.6 4.6 44.3 8.8 9.1 8.9 3.4
7id05jan02-1105 76.0 0.5 0.5 0.5 1.2 3.1 1.2 2.1 88.1 8.6 2.9 5.8 100.0
8id05jan02-1110 81.0 0.4 0.4 0.4 6.5 0.7 0.6 0.7 7.1 1.5 1.4 1.4 6.9
9id05jan02-1120 91.0 0.3 0.4 0.4 21.2 0.7 0.7 0.7 5.0 1.4 2.3 1.8 47.0
10id05jan02-1130 101.0 0.3 0.3 0.3 12.4 0.4 0.4 0.4 11.8 1.1 0.8 1.0 29.8
11id05jan02-1140 111.0 0.3 0.3 0.3 1.9 0.3 0.3 0.3 4.8 1.0 1.0 1.0 6.9
12id05jan02-1155 126.0 0.3 0.5 0.4 48.1 1.9 1.7 1.8 14.5 12.3 11.4 11.9 7.6
13id05jan02-1210 141.0 0.4 0.4 0.4 11.8 0.3 0.3 0.3 15.4 1.2 1.0 1.1 21.8
14id05jan02-1225 156.0 0.4 0.4 0.4 5.5 0.3 0.8 0.5 92.0 0.8 0.9 0.9 21.3
15id05jan02-1335 166.0 0.2 0.2 0.2 13.3 0.2 0.3 0.2 53.9 0.5 0.9 0.7 61.8
16id05jan02-1435 226.0 0.2 0.2 0.2 2.2 1.4 1.4 1.4 0.0 4.6 4.6 4.6 1.3
17id05jan02-1535 286.0 0.2 0.2 0.2 9.7 8.5 9.4 8.9 10.2 5.7 6.0 5.8 4.6
18id05jan02-1605 316.0 0.5 0.4 0.5 21.1 0.5 1.7 1.1 115.0 1.1 1.5 1.3 31.9
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 05 JANUARY 2002 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
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 Table A-99.  Raw data from particulate metal analysis of the 5-Jan-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-949 0.0
1ip05jan02-1035 46.0 1800.0 2540.0 2170.0 15.7
2ip05jan02-1039 50.0 3440.0 3190.0 3315.0 3.8
3ip05jan02-1044 55.0 6160.0 5290.0 5725.0 7.9
4ip05jan02-1051 62.0 5100.0 6430.0 5765.0 10.9
5ip05jan02-1055 66.0 4870.0 6060.0 5465.0 10.3
6ip05jan02-1101 72.0 4350.0 5140.0 4745.0 8.0
7ip05jan02-1105 76.0 5700.0 4930.0 5315.0 7.5
8ip05jan02-1110 81.0 2540.0 2590.0 2565.0 1.0 1.  Dilutions have not been factored into raw data.
9ip05jan02-1120 91.0 1850.0 1850.0 1850.0 0.0 2.  Refer to Sample Legend.
10ip05jan02-1130 101.0 1540.0 1530.0 1535.0 0.3 3.  Mean is an arithmetic mean.
11ip05jan02-1140 111.0 1370.0 1690.0 1530.0 9.9 4.  Relative Percent Difference 
12ip05jan02-1155 126.0 955.0 914.0 934.5 2.2      (for duplicate measurement).
13ip05jan02-1210 141.0 1050.0 1190.0 1120.0 6.1
14ip05jan02-1225 156.0 1300.0 1190.0 1245.0 4.5
15ip05jan02-1335 166.0 511.0 595.0 553.0 7.3
16ip05jan02-1435 226.0 807.0 636.0 721.5 12.6
17ip05jan02-1535 286.0 465.0 427.0 446.0 4.4
18ip05jan02-1605 316.0 554.0 590.0 572.0 3.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-949 0.0
1ip05jan02-1035 46.0 17.8 21.7 19.8 19.7 36.1 40.5 38.3 11.5 1790.0 2140.0 1965.0 8.5
2ip05jan02-1039 50.0 22.4 23.3 22.9 3.9 58.5 57.9 58.2 1.0 3230.0 3210.0 3220.0 0.3
3ip05jan02-1044 55.0 32.7 38.3 35.5 15.8 131.0 140.0 135.5 6.6 6730.0 6990.0 6860.0 1.9
4ip05jan02-1051 62.0 26.6 26.8 26.7 0.7 115.0 124.0 119.5 7.5 5780.0 6330.0 6055.0 4.4
5ip05jan02-1055 66.0 45.7 26.9 36.3 51.8 107.0 111.0 109.0 3.7 5320.0 5640.0 5480.0 2.9
6ip05jan02-1101 72.0 28.8 24.9 26.9 14.5 110.0 117.0 113.5 6.2 4940.0 5310.0 5125.0 3.5
7ip05jan02-1105 76.0 1510.0 579.0 1044.5 89.1 286.0 166.0 226.0 53.1 15000.0 7930.0 11465.0 36.5
8ip05jan02-1110 81.0 317.0 376.0 346.5 17.0 94.9 98.7 96.8 3.9 4410.0 4690.0 4550.0 3.0
9ip05jan02-1120 91.0 110.0 125.0 117.5 12.8 67.1 68.4 67.8 1.9 2980.0 2990.0 2985.0 0.2
10ip05jan02-1130 101.0 96.1 167.0 131.6 53.9 45.6 49.2 47.4 7.6 2500.0 2390.0 2445.0 2.3
11ip05jan02-1140 111.0 0.0 65.1 32.6 200.0 33.6 37.6 35.6 11.2 1700.0 1970.0 1835.0 7.1
12ip05jan02-1155 126.0 9.3 10.0 9.7 7.3 20.0 20.5 20.3 2.5 1020.0 1120.0 1070.0 4.6
13ip05jan02-1210 141.0 74.0 44.8 59.4 49.2 35.9 28.8 32.4 21.9 1830.0 1780.0 1805.0 1.4
14ip05jan02-1225 156.0 152.0 85.6 118.8 55.9 38.6 31.5 35.1 20.3 2000.0 1580.0 1790.0 12.5
15ip05jan02-1335 166.0 69.6 107.0 88.3 42.4 18.9 21.8 20.4 14.3 1350.0 1470.0 1410.0 4.2
16ip05jan02-1435 226.0 9.0 7.0 8.0 25.4 15.3 15.5 15.4 1.3 868.0 781.0 824.5 5.4
17ip05jan02-1535 286.0 17.5 32.8 25.2 60.8 17.5 15.5 16.5 12.1 926.0 836.0 881.0 5.2
18ip05jan02-1605 316.0 185.0 71.1 128.1 88.9 25.4 17.9 21.7 34.6 1810 1670 1740.0 4.1
RAW1 METAL DATA FOR 05 JANUARY 2002 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
Al (m/z = 27)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Notes:
Mn (m/z = 55) Fe (m/z = 57)
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-99 (continued).  Raw data from particulate metal analysis of the 5-Jan-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-949 0.0
1ip05jan02-1035 46.0 11.8 14.1 13.0 17.8 14.0 16.5 15.3 16.4 113.0 124.0 118.5 9.3
2ip05jan02-1039 50.0 14.0 14.7 14.4 4.9 19.6 19.4 19.5 1.0 258.0 259.0 258.5 0.4
3ip05jan02-1044 55.0 20.9 23.6 22.3 12.1 40.7 47.1 43.9 14.6 451.0 539.0 495.0 17.8
4ip05jan02-1051 62.0 16.9 18.1 17.5 6.9 33.5 35.5 34.5 5.8 329.0 376.0 352.5 13.3
5ip05jan02-1055 66.0 31.0 15.6 23.3 66.1 33.9 33.5 33.7 1.2 295.0 306.0 300.5 3.7
6ip05jan02-1101 72.0 18.1 15.1 16.6 18.1 32.6 36.8 34.7 12.1 275.0 297.0 286.0 7.7
7ip05jan02-1105 76.0 1210.0 396.0 803.0 101.4 60.7 43.6 52.2 32.8 314.0 305.0 309.5 2.9
8ip05jan02-1110 81.0 188.0 234.0 211.0 21.8 27.4 27.8 27.6 1.4 194.0 190.0 192.0 2.1
9ip05jan02-1120 91.0 82.3 92.4 87.4 11.6 19.4 18.5 19.0 4.7 135.0 138.0 136.5 2.2
10ip05jan02-1130 101.0 73.0 130.0 101.5 56.2 13.7 14.6 14.2 6.4 116.0 123.0 119.5 5.9
11ip05jan02-1140 111.0 32.5 49.4 41.0 41.3 13.5 15.7 14.6 15.1 116.0 129.0 122.5 10.6
12ip05jan02-1155 126.0 6.4 6.7 6.6 3.5 12.4 13.8 13.1 10.7 99.9 85.8 92.9 15.2
13ip05jan02-1210 141.0 55.7 1780.0 917.9 187.9 55.7 12.5 34.1 126.7 85.8 79.2 82.5 8.0
14ip05jan02-1225 156.0 117.0 64.1 90.6 58.4 13.5 11.4 12.5 16.9 91.2 85.3 88.3 6.7
15ip05jan02-1335 166.0 49.8 79.6 64.7 46.1 7.9 9.6 8.8 18.8 47.6 43.6 45.6 8.8
16ip05jan02-1435 226.0 5.7 4.2 4.9 30.5 18.0 11.9 15.0 40.8 51.8 77.8 64.8 40.1
17ip05jan02-1535 286.0 35.4 23.5 29.5 40.4 9.1 8.3 8.7 9.1 61.7 85.4 73.6 32.2
18ip05jan02-1605 316.0 136 51 93.5 90.9 10.7 10 10.4 6.8 46.6 60.7 53.7 26.3
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-949 0.0
1ip05jan02-1035 46.0 2.4 1.9 2.2 25.5 2.1 2.1 2.1 1.9 14.3 17.6 16.0 20.7
2ip05jan02-1039 50.0 2.1 1.8 1.9 14.0 1.9 1.9 1.9 2.1 32.9 33.0 33.0 0.3
3ip05jan02-1044 55.0 2.9 4.1 3.5 34.6 3.1 3.6 3.4 16.1 69.3 78.7 74.0 12.7
4ip05jan02-1051 62.0 3.4 2.8 3.1 19.7 3.1 3.6 3.3 13.8 56.9 59.6 58.3 4.6
5ip05jan02-1055 66.0 2.3 2.9 2.6 22.1 3.3 3.9 3.6 14.5 45.0 43.3 44.2 3.9
6ip05jan02-1101 72.0 3.2 3.2 3.2 0.3 3.2 3.4 3.3 6.7 37.8 48.1 43.0 24.0
7ip05jan02-1105 76.0 2.7 2.6 2.7 3.0 1.8 1.7 1.8 8.0 61.0 56.6 58.8 7.5
8ip05jan02-1110 81.0 1.6 2.5 2.1 44.1 1.0 1.4 1.2 31.6 23.9 25.5 24.7 6.5
9ip05jan02-1120 91.0 1.5 1.6 1.5 7.9 1.0 0.9 0.9 18.2 18.1 16.8 17.5 7.4
10ip05jan02-1130 101.0 0.9 0.7 0.8 14.9 0.7 0.8 0.8 14.6 13.9 14.0 14.0 0.7
11ip05jan02-1140 111.0 1.0 0.6 0.8 58.6 0.8 1.3 1.0 50.7 11.9 13.4 12.7 11.9
12ip05jan02-1155 126.0 0.3 0.4 0.4 24.8 1.6 2.6 2.1 49.9 14.4 17.8 16.1 21.1
13ip05jan02-1210 141.0 0.8 0.5 0.6 46.3 0.5 0.5 0.5 3.9 17.8 11.1 14.5 46.4
14ip05jan02-1225 156.0 0.4 0.4 0.4 0.5 0.6 0.5 0.6 5.3 8.9 8.2 8.5 8.1
15ip05jan02-1335 166.0 0.3 0.2 0.3 26.6 0.5 0.5 0.5 7.3 5.3 7.1 6.2 28.4
16ip05jan02-1435 226.0 0.3 0.6 0.4 75.8 2.3 1.2 1.8 61.7 12.8 10.4 11.6 20.7
17ip05jan02-1535 286.0 0.7 0.5 0.6 21.7 0.7 0.5 0.6 43.6 6.5 6.1 6.3 5.2
18ip05jan02-1605 316.0 0.6 0.9 0.8 32.4 0.5 0.5 0.5 1.5 4.85 5.7 5.3 16.1
RAW1 METAL DATA FOR 05 JANUARY 2002 STORM EVENT (PAGE 4 OF 4)
PARTICULATE FRACTION
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
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Table A-100.  Raw data from pH analysis of the 5-Jan-02 storm event 
Event Date: 5-Jan-2002 SM:  4500-H+B1
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Moderate
Time Line: 09:49 to 16:05
Time = 0 09:49
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 99.7%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-949 0.0
1i05jan02-1035 46.0 7.3 7.3 7.3 0.0 0.1
2i05jan02-1039 50.0 7.3 7.3 7.3 0.0 0.1
3i05jan02-1044 55.0 7.3 7.3 7.3 0.0 0.1
4i05jan02-1051 62.0 7.4 7.4 7.4 0.0 0.1
5i05jan02-1055 66.0 7.5 7.2 7.3 0.2 2.8
6i05jan02-1101 72.0 7.3 7.4 7.4 0.0 0.2
7i05jan02-1105 76.0 7.7 7.7 7.7 0.0 0.0
8i05jan02-1110 81.0 7.3 7.3 7.3 0.0 0.1
9i05jan02-1120 91.0 7.6 7.6 7.6 0.0 0.1
10i05jan02-1130 101.0 7.6 7.6 7.6 0.0 0.1
11i05jan02-1140 111.0 7.4 7.4 7.4 0.0 0.0
12i05jan02-1155 126.0 7.6 7.6 7.6 0.0 0.1
13i05jan02-1210 141.0 7.6 7.6 7.6 0.0 0.3
14i05jan02-1225 156.0 7.6 7.6 7.6 0.0 0.3
15i05jan02-1335 166.0 7.6 7.5 7.5 0.0 0.2
16i05jan02-1435 226.0 7.6 7.6 7.6 0.0 0.1
17i05jan02-1535 286.0 7.5 7.5 7.5 0.0 0.1
18i05jan02-1605 316.0 7.5 7.5 7.5 0.0 0.0




































Table A-101.  Raw data from total dissolved solids analysis of the 5-Jan-02 storm event 
Event Date: 5-Jan-2002 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Moderate
Time Line: 09:49 to 16:05
Time = 0 09:49
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-949 0.0
1i05jan02-1035 46.0 407.0 406.0 406.5 0.7 0.2
2i05jan02-1039 50.0 389.0 387.0 388.0 1.4 0.4
3i05jan02-1044 55.0 351.0 353.0 352.0 1.4 0.4
4i05jan02-1051 62.0 232.0 233.0 232.5 0.7 0.3
5i05jan02-1055 66.0 180.0 181.0 180.5 0.7 0.4
6i05jan02-1101 72.0 115.0 114.0 114.5 0.7 0.6
7i05jan02-1105 76.0 85.0 86.0 85.5 0.7 0.8
8i05jan02-1110 81.0 65.0 66.0 65.5 0.7 1.1
9i05jan02-1120 91.0 45.0 45.0 45.0 0.0 0.0
10i05jan02-1130 101.0 37.0 37.0 37.0 0.0 0.0
11i05jan02-1140 111.0 38.0 38.0 38.0 0.0 0.0
12i05jan02-1155 126.0 33.0 33.0 33.0 0.0 0.0
13i05jan02-1210 141.0 31.0 31.0 31.0 0.0 0.0
14i05jan02-1225 156.0 27.0 27.0 27.0 0.0 0.0
15i05jan02-1335 166.0 19.0 20.0 19.5 0.7 3.6
16i05jan02-1435 226.0 17.0 17.0 17.0 0.0 0.0
17i05jan02-1535 286.0 20.0 20.0 20.0 0.0 0.0










TDS ANALYSIS FOR 05 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
5-Jan-2002Analysis Date:























Table A-102.  Raw data from redox analysis of the 5-Jan-02 storm event 
Event Date: 5-Jan-2002 SM:  25801
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Moderate
Time Line: 09:49 to 16:05
Time = 0 09:49
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-949 0.0
1i05jan02-1035 46.0 423.3 422.6 423.0 0.5 0.1
2i05jan02-1039 50.0 435.9 422.5 429.2 9.5 2.2
3i05jan02-1044 55.0 424.5 424.3 424.4 0.1 0.0
4i05jan02-1051 62.0 413.3 413.9 413.6 0.4 0.1
5i05jan02-1055 66.0 410.2 410.8 410.5 0.4 0.1
6i05jan02-1101 72.0 419.4 420.7 420.1 0.9 0.2
7i05jan02-1105 76.0 396.9 397.3 397.1 0.3 0.1
8i05jan02-1110 81.0 420.8 421.0 420.9 0.1 0.0
9i05jan02-1120 91.0 401.4 401.8 401.6 0.3 0.1
10i05jan02-1130 101.0 405.6 406.4 406.0 0.6 0.1
11i05jan02-1140 111.0 415.7 416.4 416.1 0.5 0.1
12i05jan02-1155 126.0 406.4 407.3 406.9 0.6 0.2
13i05jan02-1210 141.0 404.5 406.0 405.3 1.1 0.3
14i05jan02-1225 156.0 403.6 404.7 404.2 0.8 0.2
15i05jan02-1335 166.0 408.1 407.9 408.0 0.1 0.0
16i05jan02-1435 226.0 405.5 406.2 405.9 0.5 0.1
17i05jan02-1535 286.0 410.1 411.4 410.8 0.9 0.2
18i05jan02-1605 316.0 413.6 413.7 413.7 0.1 0.0





































Table A-103.  Raw data from temperature analysis of the 5-Jan-02 storm event 
Event Date: 5-Jan-2002 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Moderate
Time Line: 09:49 to 16:05
Time = 0 09:49
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-949 0.0
1i05jan02-1035 46.0 29.7 29.4 29.6 0.2 0.7
2i05jan02-1039 50.0 34.2 34.0 34.1 0.1 0.4
3i05jan02-1044 55.0 34.7 34.7 34.7 0.0 0.0
4i05jan02-1051 62.0 34.9 35.0 35.0 0.1 0.2
5i05jan02-1055 66.0 37.3 37.4 37.4 0.1 0.2
6i05jan02-1101 72.0 28.7 28.9 28.8 0.1 0.5
7i05jan02-1105 76.0 41.3 41.5 41.4 0.1 0.3
8i05jan02-1110 81.0 29.4 29.3 29.4 0.1 0.2
9i05jan02-1120 91.0 21.8 21.9 21.9 0.1 0.3
10i05jan02-1130 101.0 21.3 21.2 21.3 0.1 0.3
11i05jan02-1140 111.0 27.4 27.4 27.4 0.0 0.0
12i05jan02-1155 126.0 20.7 21.0 20.9 0.2 1.0
13i05jan02-1210 141.0 21.1 21.1 21.1 0.0 0.0
14i05jan02-1225 156.0 21.2 21.1 21.2 0.1 0.3
15i05jan02-1335 166.0 21.0 21.1 21.1 0.1 0.3
16i05jan02-1435 226.0 20.7 20.8 20.8 0.1 0.3
17i05jan02-1535 286.0 20.4 20.5 20.5 0.1 0.3
18i05jan02-1605 316.0 20.4 20.4 20.4 0.0 0.0








AAB, CMD, EEK, JDM





























Table A-104.  Raw data from dissolved oxygen analysis of the 5-Jan-02 storm event 
Event Date: 5-Jan-2002 SM: 4500-O1
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Moderate
Time Line: 09:49 to 16:05
Time = 0 09:49
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-949 0.0
1i05jan02-1035 46.0 5.9 5.6 5.8 0.2 3.9
2i05jan02-1039 50.0 7.0 6.8 6.9 0.2 2.3
3i05jan02-1044 55.0 5.1 5.0 5.1 0.1 1.3
4i05jan02-1051 62.0 4.0 4.0 4.0 0.1 1.6
5i05jan02-1055 66.0 5.4 4.4 4.9 0.8 15.7
6i05jan02-1101 72.0 4.4 5.8 5.1 1.0 19.7
7i05jan02-1105 76.0 5.8 5.4 5.6 0.3 4.5
8i05jan02-1110 81.0 7.4 7.9 7.7 0.3 4.2
9i05jan02-1120 91.0 8.1 8.5 8.3 0.3 3.2
10i05jan02-1130 101.0 8.5 8.5 8.5 0.0 0.3
11i05jan02-1140 111.0 6.0 6.3 6.2 0.2 3.9
12i05jan02-1155 126.0 8.6 6.7 7.7 1.4 17.7
13i05jan02-1210 141.0 8.6 8.6 8.6 0.0 0.1
14i05jan02-1225 156.0 8.2 8.3 8.2 0.1 1.1
15i05jan02-1335 166.0 7.9 8.6 8.2 0.5 6.2
16i05jan02-1435 226.0 8.0 7.7 7.9 0.2 3.0
17i05jan02-1535 286.0 7.0 6.3 6.7 0.5 7.4
18i05jan02-1605 316.0 5.9 7.5 6.7 1.2 17.3
DISSOLVED OXYGEN ANALYSIS FOR 05 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
Notes:
Internal Calibration
EEKAAB, CMD, EEK, JDM
Measured D.O.  Reading3
[mg/L]
Conducted By:






























Table A-105.  Raw data from conductivity analysis of the 5-Jan-02 storm event 
Event Date: 5-Jan-2002 SM:  25101
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Moderate
Time Line: 09:49 to 16:05
Time = 0 09:49
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-949 0.0
1i05jan02-1035 46.0 851.0 852.0 851.5 0.7 0.1
2i05jan02-1039 50.0 815.0 815.0 815.0 0.0 0.0
3i05jan02-1044 55.0 737.0 741.0 739.0 2.8 0.4
4i05jan02-1051 62.0 492.0 494.0 493.0 1.4 0.3
5i05jan02-1055 66.0 384.0 382.0 383.0 1.4 0.4
6i05jan02-1101 72.0 244.0 243.0 243.5 0.7 0.3
7i05jan02-1105 76.0 182.5 181.6 182.1 0.6 0.3
8i05jan02-1110 81.0 140.1 138.4 139.3 1.2 0.9
9i05jan02-1120 91.0 94.6 94.5 94.6 0.1 0.1
10i05jan02-1130 101.0 78.0 77.9 78.0 0.1 0.1
11i05jan02-1140 111.0 81.0 80.9 81.0 0.1 0.1
12i05jan02-1155 126.0 70.5 70.3 70.4 0.1 0.2
13i05jan02-1210 141.0 65.2 65.1 65.2 0.1 0.1
14i05jan02-1225 156.0 57.9 57.8 57.9 0.1 0.1
15i05jan02-1335 166.0 41.4 41.5 41.5 0.1 0.2
16i05jan02-1435 226.0 36.6 36.5 36.6 0.1 0.2
17i05jan02-1535 286.0 42.9 42.9 42.9 0.0 0.0








AAB, CMD, EEK, JDM





























Table A-106.  Characterization and chronology summary for the 19-Jan-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Moderate Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 5 (min) (inch) (inch) 8:40 Storm Chasers Arrive 10:40 0
Traffic: Light 10:45 0.01 0.01 8:42 Blue tank drained. 10:50 0.02
Time Line: 9:39 to 11:40 11:00 0.03 0.04 8:55 2 min. = 76 vehicles. 11:00 0
Readings Taken by: CMD, EEK, JCK 11:15 0.01 0.05 9:10 2 min. = 77 vehicles. 11:10 0
Experimental Storm 11:30 0 0.05 9:25 2 min. = 67 vehicles. 11:20 0.01
System: Charcterization 11:45 0.03 0.08 9:39 Light drizzle begins.  11:30 0.01
Experimental Site E.Lakeshore 12:00 0.17 0.25 Time = 0. 11:40 0
Experimental Station 12:15 0.03 0.28 9:40 Heavy drizzle. 11:50 0.03
Site Location: Baton Rouge, LA 12:30 0.06 0.34 2 min. = 94 vehicles. 12:00 0.09
12:45 0.03 0.37 9:42 Light drizzle. 12:10 0.05
13:00 0.05 0.42 9:44 Drizzle stops. 12:20 0.01
13:15 0.03 0.45 9:53 Heavy drizzle. 12:30 0.02
13:30 0.01 0.46 9:54 Light rain.  12:40 0.05
13:45 0.01 0.47 2 min. = 90 vehicles. 12:50 0.01
0.47 9:58 #1 1 L = 37.53 sec. 13:00 0
9:59 #2 1 L = 17.91 sec. 13:10 0.03
Time to4 Vessel Calc. 10:00 #3 1 L = 16.09 sec. 13:20 0.01
Military Elapsed Fill Volume Flow Increm. Cumul. 10:01 #4 1 L = 16:59 sec. Total 0.34
Time Time Vessel Rate Volume Vol. 10:02 #5 1 L = 20.47 sec.
(min) (sec) (L) (L/min) (L) (L) 10:03 #6 1 L = 21.91 sec.
9:39 10:04 #7 1 L = 24.31 sec.
9:58 19.0 20.0 1.0 3.0 1.0 1.0 10:05 #8 1 L = 31.84 sec.
9:59 20.0 17.9 1.0 3.4 3.2 4.2 10:06 #9 1 L = 38.04 sec.
10:00 21.0 16.1 1.0 3.7 3.5 7.7 10:07 #10 1 L = 41.44 sec.
10:01 22.0 16.6 1.0 3.6 3.7 11.4 10:09 #11 1 L = 29.75 sec.
10:02 23.0 20.5 1.0 2.9 3.3 14.7 2 min. = 79 vehicles.
10:03 24.0 21.9 1.0 2.7 2.8 17.5 10:11 #12 1 L = 14.37 sec.
10:04 25.0 24.3 1.0 2.5 2.6 20.1 10:13 #13 1 L = 9.81 sec.
10:05 26.0 31.8 1.0 1.9 2.2 22.3 10:15 #14 1 L = 14.37 sec.
10:06 27.0 38.0 1.0 1.6 1.7 24.0 10:23 #15 1 L = 33.66 sec.
10:07 28.0 41.4 1.0 1.4 1.5 25.5 10:25 Rain stops.
10:09 30.0 29.8 1.0 2.0 3.5 29.0 2 min. = 86 vehicles.
10:11 32.0 14.1 1.0 4.2 6.3 35.2 10:26 #16 1 L = 36.25 sec.
10:13 34.0 9.8 1.0 6.1 10.4 45.6 11:43 End of runoff
10:15 36.0 14.4 1.0 4.2 10.3 55.9
10:23 44.0 33.7 1.0 1.8 23.8 79.7
10:26 47.0 36.3 1.0 1.7 5.2 84.9
84.9
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 67.0 33.5
0.0 NA(5) 46.1 0.0 0.0
1.0 94.0 47.0 46.6 46.6
15.0 90.0 45.0 644.0 690.6
30.0 79.0 39.5 633.8 1324.3
46.0 86.0 43.0 660.0 1984.3
47.0 NA(5) 43 43.0 2027.3 1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation recorded onsite by raingage (ISCO 674L)
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated  













 STORM CHARACTERIZATION SUMMARY FOR 19 JANUARY 2002 STORM EVENT 
Military
9:25
Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)

























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-0939
1i19jan02-0958 19.0 3.0 751.8 157.3 0.21 637.75 141.5 0.22 99.5 1274.6
2i19jan02-0959 20.0 3.4 608.0 138.7 0.23 520.25 115.3 0.22 30.0 1069.3
3i19jan02-1000 21.0 3.7 448.0 98.7 0.22 432.75 119.0 0.27 17.0 623.0
4i19jan02-1001 22.0 3.6 318.7 82.7 0.26 377.75 234.0 0.62 16.5 465.8
5i19jan02-1002 23.0 2.9 146.0 51.3 0.35 350.25 125.3 0.36 16.5 397.5
6i19jan02-1003 24.0 2.7 241.3 70.7 0.29 322.75 131.5 0.41 18.5 355.0
7i19jan02-1004 25.0 2.5 314.0 86.7 0.28 381.50 129.0 0.34 17.0 423.6
8i19jan02-1005 26.0 1.9 318.7 88.0 0.28 376.50 139.0 0.37 18.0 437.0
9i19jan02-1006 27.0 1.6 310.7 94.7 0.30 404.00 144.0 0.36 19.0 426.4
10i19jan02-1007 28.0 1.4 306.7 93.3 0.30 392.75 194.0 0.49 18.5 417.3
11i19jan02-1009 30.0 2.0 398.7 113.3 0.28 466.50 146.5 0.31 18.5 527.0
12i19jan02-1011 32.0 4.2 358.7 109.3 0.30 430.25 132.8 0.31 17.5 494.4
13i19jan02-1013 34.0 6.1 432.0 132.0 0.31 480.25 114.0 0.24 15.0 545.0
14i19jan02-1015 36.0 4.2 286.7 88.0 0.31 371.50 111.5 0.30 16.0 424.2
15i19jan02-1023 44.0 1.8 128.0 42.7 0.33 326.50 119.0 0.36 18.5 338.8
16i19jan02-1026 47.0 1.7 334.7 98.7 0.29 377.75 114.0 0.30 21.0 435.8
318.8 91.3 400.8 128.1 19.6 488.4
27.1 7.7 34.0 10.9 1.7 41.5
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 84.9 L.  
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A






Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85
Conductivity Probe YSI 85 1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
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Classification
 
             
 279
Table A-108.  Summary of probe-based analysis for the 19-Jan-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 19-Jan-2002
8863 Orion 290A ELAB:118:LSU 19-Jan-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 19-Jan-2002
49315-00 Hach DR/2010 ELAB:118:LSU 15-Jan-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-0939
1i19jan02-0958 19.0 3.0 7.2 194.0 409.2 20.3 8.1 405.5
2i19jan02-0959 20.0 3.4 7.3 136.0 404.4 19.8 7.2 286.0
3i19jan02-1000 21.0 3.7 6.8 137.5 405.0 19.9 5.9 289.0
4i19jan02-1001 22.0 3.6 7.0 138.0 406.4 19.9 7.0 289.0
5i19jan02-1002 23.0 2.9 7.4 139.0 396.7 18.1 7.3 292.0
6i19jan02-1003 24.0 2.7 7.2 138.5 410.6 19.8 7.7 291.5
7i19jan02-1004 25.0 2.5 7.2 138.0 413.2 19.8 8.0 290.0
8i19jan02-1005 26.0 1.9 7.1 136.5 415.0 20.0 8.2 286.5
9i19jan02-1006 27.0 1.6 7.1 139.0 418.3 19.4 7.6 292.0
10i19jan02-1007 28.0 1.4 7.2 140.0 411.9 20.4 7.4 294.5
11i19jan02-1009 30.0 2.0 7.2 141.5 411.2 19.4 7.5 297.0
12i19jan02-1011 32.0 4.2 7.2 131.0 409.4 20.1 5.5 276.0
13i19jan02-1013 34.0 6.1 7.2 123.0 408.0 20.9 6.6 258.0
14i19jan02-1015 36.0 4.2 7.2 121.0 408.7 20.4 6.6 254.0
15i19jan02-1023 44.0 1.8 7.2 133.0 409.8 20.7 6.1 280.0
16i19jan02-1026 47.0 1.7 7.2 146.0 409.9 21.2 5.2 307.5
7.2 132.2 406.4 20.1 6.6 277.8
11.2 0.6
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 84.9 L.  
Total Mass (g)
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pH:[4] [7] [10] (slope = 99.9%)






Table A-109.  Summary of dissolved (< 0.45 µm) metal analysis for the 19-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0939
1i19jan02-0958 19.0 3.0 1.09 3.2 3.5 1.09 0.3 0.4 1.09 10.5 11.4 1.09 63.4 68.8 1.09 3.205 3.5
2i19jan02-0959 20.0 3.4 1.09 51.4 55.7 1.09 0.3 0.4 1.09 9.2 10.0 1.09 43.7 47.4 1.09 3.06 3.3
3i19jan02-1000 21.0 3.7 1.09 10.4 11.2 1.09 0.4 0.4 1.09 9.2 10.0 1.09 54.6 59.2 1.09 3.165 3.4
4i19jan02-1001 22.0 3.6 1.09 9.3 10.1 1.09 0.3 0.4 1.09 9.5 10.3 1.09 77.5 84.0 1.09 3.375 3.7
5i19jan02-1002 23.0 2.9 1.09 46.0 49.9 1.09 0.4 0.4 1.09 8.5 9.3 1.09 65.5 71.0 1.09 7.505 8.1
6i19jan02-1003 24.0 2.7 1.09 203.0 220.3 1.09 0.4 0.4 1.09 8.4 9.2 1.09 65.0 70.5 1.09 2.805 3.0
7i19jan02-1004 25.0 2.5 1.09 127.8 138.7 1.09 0.2 0.2 1.09 6.6 7.1 1.09 51.9 56.3 1.09 3.64 3.9
8i19jan02-1005 26.0 1.9 1.09 40.7 44.2 1.09 0.4 0.4 1.09 6.3 6.8 1.09 70.2 76.2 1.09 3.955 4.3
9i19jan02-1006 27.0 1.6 1.09 0.0 0.0 1.09 0.2 0.3 1.09 5.9 6.4 1.09 44.5 48.3 1.09 4.845 5.3
10i19jan02-1007 28.0 1.4 1.09 0.0 0.0 1.09 0.3 0.3 1.09 5.4 5.9 1.09 48.2 52.2 1.09 2.555 2.8
11i19jan02-1009 30.0 2.0 1.09 21.1 22.8 1.09 0.3 0.4 1.09 6.1 6.7 1.09 90.0 97.6 1.09 2.83 3.1
12i19jan02-1011 32.0 4.2 1.09 0.0 0.0 1.09 0.3 0.4 1.09 5.5 6.0 1.09 51.2 55.5 1.09 2.18 2.4
13i19jan02-1013 34.0 6.1 1.09 1.5 1.6 1.09 0.4 0.4 1.09 3.5 3.8 1.09 47.0 50.9 1.09 1.965 2.1
14i19jan02-1015 36.0 4.2 1.09 0.0 0.0 1.09 0.3 0.3 1.09 3.5 3.8 1.09 40.6 44.1 1.09 3.455 3.7
15i19jan02-1023 44.0 1.8 1.09 0.0 0.0 1.09 0.3 0.3 1.09 4.4 4.8 1.09 52.5 57.0 1.09 3.005 3.3
16i19jan02-1026 47.0 1.7 1.09 0.0 0.0 1.09 0.3 0.3 1.09 3.4 3.7 1.09 36.7 39.8 1.09 2.91 3.2
18.5 0.3 5.9 57.1 3.4
1.6 0.0 0.5 4.9 0.3
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 84.9 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
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Dissolved (Aqueous) Fraction 









Table A-109 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 19-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0939
1i19jan02-0958 19.0 3.0 1.09 13.4 14.5 1.09 34.3 37.2 1.09 1.2 1.3 1.09 3.8 4.1 1.09 3.9 4.2
2i19jan02-0959 20.0 3.4 1.09 10.2 11.0 1.09 20.7 22.5 1.09 0.8 0.9 1.09 2.4 2.6 1.09 2.7 3.0
3i19jan02-1000 21.0 3.7 1.09 11.7 12.7 1.09 21.1 22.8 1.09 0.8 0.8 1.09 2.0 2.2 1.09 2.1 2.3
4i19jan02-1001 22.0 3.6 1.09 11.3 12.2 1.09 25.1 27.2 1.09 0.7 0.8 1.09 1.8 2.0 1.09 2.5 2.7
5i19jan02-1002 23.0 2.9 1.09 10.5 11.4 1.09 23.7 25.7 1.09 0.7 0.8 1.09 1.5 1.7 1.09 2.4 2.6
6i19jan02-1003 24.0 2.7 1.09 11.6 12.6 1.09 27.5 29.8 1.09 0.7 0.8 1.09 1.5 1.7 1.09 2.6 2.8
7i19jan02-1004 25.0 2.5 1.09 10.1 11.0 1.09 21.4 23.2 1.09 0.6 0.7 1.09 1.3 1.4 1.09 2.6 2.8
8i19jan02-1005 26.0 1.9 1.09 10.0 10.9 1.09 22.7 24.6 1.09 0.6 0.7 1.09 1.5 1.7 1.09 2.5 2.7
9i19jan02-1006 27.0 1.6 1.09 11.4 12.3 1.09 22.4 24.3 1.09 0.7 0.7 1.09 1.2 1.4 1.09 1.9 2.0
10i19jan02-1007 28.0 1.4 1.09 10.0 10.9 1.09 22.5 24.4 1.09 0.6 0.7 1.09 1.3 1.4 1.09 1.7 1.8
11i19jan02-1009 30.0 2.0 1.09 11.7 12.6 1.09 25.7 27.9 1.09 0.6 0.7 1.09 1.7 1.8 1.09 2.7 3.0
12i19jan02-1011 32.0 4.2 1.09 12.7 13.7 1.09 24.3 26.3 1.09 0.7 0.7 1.09 1.9 2.1 1.09 3.3 3.6
13i19jan02-1013 34.0 6.1 1.09 10.6 11.5 1.09 20.6 22.3 1.09 0.8 0.8 1.09 1.1 1.2 1.09 2.0 2.2
14i19jan02-1015 36.0 4.2 1.09 9.5 10.3 1.09 19.6 21.2 1.09 0.7 0.8 1.09 1.0 1.1 1.09 1.6 1.8
15i19jan02-1023 44.0 1.8 1.09 10.2 11.1 1.09 22.5 24.4 1.09 0.7 0.8 1.09 1.2 1.3 1.09 1.8 1.9
16i19jan02-1026 47.0 1.7 1.09 9.4 10.2 1.09 23.6 25.6 1.09 0.8 0.9 1.09 1.0 1.1 1.09 1.6 1.7
11.5 24.3 0.8 1.6 2.4
1.0 2.1 0.1 0.1 0.2
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 84.9 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
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Table A-110. Summary of particulate metal analysis for the 19-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0939
1i19jan02-0958 19.0 3.0 8.34 6230.0 51927.1 3.3 38.0 126.5 3.3 144.5 481.8 3.3 10500.0 35007.0 3.3 17.1 56.8
2i19jan02-0959 20.0 3.4 8.34 6520.0 54344.2 3.3 30.1 100.4 3.3 96.7 322.4 3.3 9635.0 32123.1 3.3 11.8 39.2
3i19jan02-1000 21.0 3.7 8.34 4130.0 34423.6 3.3 16.8 56.0 3.3 57.8 192.5 3.3 4295.0 14319.5 3.3 6.3 20.9
4i19jan02-1001 22.0 3.6 8.34 2700.0 22504.5 3.3 13.3 44.3 3.3 42.3 140.9 3.3 3035.0 10118.7 3.3 5.0 16.6
5i19jan02-1002 23.0 2.9 8.34 2790.0 23254.7 3.3 11.3 37.7 3.3 36.6 122.0 3.3 2725.0 9085.2 3.3 5.2 17.3
6i19jan02-1003 24.0 2.7 8.34 2495.0 20795.8 3.3 14.8 49.2 3.3 36.6 122.0 3.3 2665.0 8885.1 3.3 7.0 23.2
7i19jan02-1004 25.0 2.5 8.34 2735.0 22796.2 3.3 11.9 39.7 3.3 44.1 147.0 3.3 2980.0 9935.3 3.3 4.6 15.5
8i19jan02-1005 26.0 1.9 8.34 2400.0 20004.0 3.3 13.9 46.3 3.3 46.3 154.4 3.3 2895.0 9651.9 3.3 5.8 19.3
9i19jan02-1006 27.0 1.6 8.34 2160.0 18003.6 3.3 12.0 40.0 3.3 42.3 140.9 3.3 2675.0 8918.5 3.3 5.2 17.5
10i19jan02-1007 28.0 1.4 8.34 2870.0 23921.5 3.3 11.4 37.8 3.3 45.9 152.9 3.3 2995.0 9985.3 3.3 3.3 11.0
11i19jan02-1009 30.0 2.0 8.34 3830.0 31923.1 3.3 13.4 44.7 3.3 64.2 214.0 3.3 4105.0 13686.1 3.3 4.0 13.2
12i19jan02-1011 32.0 4.2 8.34 3930.0 32756.6 3.3 13.5 45.0 3.3 58.2 194.0 3.3 3735.0 12452.5 3.3 3.7 12.3
13i19jan02-1013 34.0 6.1 8.34 3370.0 28089.0 3.3 15.7 52.2 3.3 64.8 215.9 3.3 3860.0 12869.2 3.3 5.1 16.9
14i19jan02-1015 36.0 4.2 8.34 2980.0 24838.3 3.3 10.8 36.0 3.3 48.4 161.2 3.3 3040.0 10135.4 3.3 3.8 12.8
15i19jan02-1023 44.0 1.8 8.34 2000.0 16670.0 3.3 12.0 40.1 3.3 37.2 124.0 3.3 2340.0 7801.6 3.3 4.6 15.4
16i19jan02-1026 47.0 1.7 8.34 2700.0 22504.5 3.3 13.0 43.2 3.3 53.6 178.5 3.3 3150.0 10502.1 3.3 4.2 14.1
26434.7 47.0 178.2 11986.7 17.0
2244.0 4.0 15.1 1017.5 1.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 84.9 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
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Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction







Table A-110 (continued).  Summary of particulate metal analysis for the 19-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-0939
1i19jan02-0958 19.0 3.0 3.3 44.1 147.0 3.3 382.0 1273.6 3.3 4.6 15.5 3.3 5.4 17.9 3.3 39.4 131.4
2i19jan02-0959 20.0 3.4 3.3 35.8 119.2 3.3 270.5 901.8 3.3 2.9 9.5 3.3 4.0 13.3 3.3 31.0 103.4
3i19jan02-1000 21.0 3.7 3.3 24.3 81.0 3.3 180.0 600.1 3.3 2.9 9.6 3.3 3.1 10.5 3.3 22.2 73.8
4i19jan02-1001 22.0 3.6 3.3 19.3 64.2 3.3 169.0 563.4 3.3 2.1 6.9 3.3 2.4 8.0 3.3 17.0 56.5
5i19jan02-1002 23.0 2.9 3.3 16.6 55.3 3.3 122.5 408.4 3.3 2.4 8.2 3.3 2.0 6.6 3.3 15.2 50.5
6i19jan02-1003 24.0 2.7 3.3 17.5 58.2 3.3 147.0 490.1 3.3 2.6 8.8 3.3 2.3 7.6 3.3 16.6 55.3
7i19jan02-1004 25.0 2.5 3.3 19.7 65.7 3.3 153.5 511.8 3.3 3.7 12.3 3.3 2.5 8.5 3.3 18.1 60.3
8i19jan02-1005 26.0 1.9 3.3 19.5 65.0 3.3 162.5 541.8 3.3 4.7 15.6 3.3 2.3 7.6 3.3 17.8 59.3
9i19jan02-1006 27.0 1.6 3.3 18.1 60.3 3.3 142.0 473.4 3.3 4.1 13.7 3.3 2.1 7.1 3.3 16.3 54.3
10i19jan02-1007 28.0 1.4 3.3 18.9 62.8 3.3 198.5 661.8 3.3 2.6 8.8 3.3 2.0 6.5 3.3 16.8 56.0
11i19jan02-1009 30.0 2.0 3.3 26.2 87.4 3.3 231.5 771.8 3.3 3.0 9.9 3.3 2.3 7.7 3.3 21.3 70.8
12i19jan02-1011 32.0 4.2 3.3 26.0 86.7 3.3 207.5 691.8 3.3 3.1 10.4 3.3 3.2 10.5 3.3 21.8 72.7
13i19jan02-1013 34.0 6.1 3.3 25.6 85.4 3.3 222.0 740.1 3.3 2.8 9.4 3.3 2.3 7.5 3.3 21.1 70.2
14i19jan02-1015 36.0 4.2 3.3 21.3 70.8 3.3 185.5 618.5 3.3 3.2 10.6 3.3 2.0 6.7 3.3 17.2 57.2
15i19jan02-1023 44.0 1.8 3.3 18.9 62.8 3.3 152.0 506.8 3.3 3.9 12.9 3.3 2.0 6.6 3.3 14.2 47.2
16i19jan02-1026 47.0 1.7 3.3 23.2 77.3 3.3 201.5 671.8 3.3 2.5 8.3 3.3 2.0 6.8 3.3 18.6 61.8
75.8 634.5 10.6 8.0 63.2
6.4 53.9 0.9 0.7 5.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 84.9 L.  
Total Mass (mg)
Event Mean Concentration4 [µg/L]
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Particulate Fraction






               Table A-111.  Summary of particle analysis for the 19-Jan-02 storm event 
Event Date:
Time 0: 9:54
Site Location: Baton Rouge, LA LISST Sequoia
Traffic Conditions: Light Analysis Performed by: NRM
Previous Dry Hours: 5
Event Collected By: CMD, EEK, JCK
Start of Runoff 9:58





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-0939 0.0
1i19jan02-0958 19.0 3.449 5.50E+08 0.988 32.0 2.97 1.375 9.23 30.0 1362.73 3543.11 751.80 9.91E+07
2i19jan02-0959 20.0 3.317 3.50E+08 0.991 32.0 2.81 1.357 10.07 30.0 1026.53 2668.98 608.00 8.84E+07
3i19jan02-1000 21.0 3.189 1.50E+08 0.990 32.0 3.03 1.370 13.44 30.0 683.35 1776.71 448.00 4.68E+07
4i19jan02-1001 22.0 3.153 1.00E+08 0.986 32.0 3.03 1.368 14.45 30.0 512.69 1333.00 318.67 3.51E+07
5i19jan02-1002 23.0 3.194 8.50E+07 0.982 32.0 2.94 1.358 13.95 30.0 411.92 1070.98 146.00 3.08E+07
6i19jan02-1003 24.0 3.253 8.50E+07 0.978 32.0 2.84 1.356 12.22 30.0 332.21 863.74 241.33 2.76E+07
7i19jan02-1004 25.0 3.148 9.50E+07 0.981 32.0 3.15 1.364 17.67 30.0 495.80 1289.08 314.00 3.04E+07
8i19jan02-1005 26.0 3.245 1.00E+08 0.983 32.0 3.05 1.371 12.18 30.0 457.45 1189.37 318.67 3.07E+07
9i19jan02-1006 27.0 3.186 1.00E+08 0.983 32.0 3.12 1.370 13.99 30.0 495.90 1289.33 310.67 3.13E+07
10i19jan02-1007 28.0 3.170 9.50E+07 0.982 32.0 3.17 1.370 15.31 30.0 483.04 1255.90 306.67 2.91E+07
11i19jan02-1009 30.0 3.178 5.03E+07 0.985 32.0 3.22 1.380 14.57 30.0 322.01 837.23 398.67 1.85E+07
12i19jan02-1011 32.0 3.190 8.00E+07 0.979 32.0 3.15 1.371 14.76 30.0 565.79 1467.94 358.67 3.44E+07
13i19jan02-1013 34.0 3.177 1.00E+08 0.981 32.0 3.26 1.376 16.80 30.0 666.17 1732.04 432.00 3.67E+07
14i19jan02-1015 36.0 3.166 9.50E+07 0.982 32.0 3.05 1.357 16.23 30.0 451.57 1171.49 286.67 3.05E+07
15i19jan02-1023 44.0 3.574 4.50E+07 0.976 32.0 2.93 1.348 35.27 30.0 304.98 26.43 153.67 2.32E+07
16i19jan02-1026 47.0 3.215 6.50E+08 0.972 32.0 3.33 1.358 21.97 30.0 505.27 1313.70 334.67 2.62E+07
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
6.  Dilution Factor (DF) = (Volume of Sample + Volume of DI Water)/Volume of Sample. The analyzer raw data is multiplied by the DF













8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.














Table A-112.  Summary of total alkalinity analysis for the 19-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK
Time = 0 Analysis Date:
Readings Taken by: Conducted By: CMD
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-0939 0.0
1i19jan02-0958 19.0 102.0 97.0 3.6
2i19jan02-0959 20.0 33.0 27.0 14.1
3i19jan02-1000 21.0 17.0 17.0 0.0
4i19jan02-1001 22.0 16.0 17.0 4.3
5i19jan02-1002 23.0 16.0 17.0 4.3
6i19jan02-1003 24.0 19.0 18.0 3.8
7i19jan02-1004 25.0 17.0 17.0 0.0
8i19jan02-1005 26.0 18.0 18.0 0.0
9i19jan02-1006 27.0 18.0 20.0 7.4
10i19jan02-1007 28.0 18.0 19.0 3.8
11i19jan02-1009 30.0 19.0 18.0 3.8
12i19jan02-1011 32.0 17.0 18.0 4.0
13i19jan02-1013 34.0 15.0 15.0 0.0
14i19jan02-1015 36.0 16.0 16.0 0.0
15i19jan02-1023 44.0 19.0 18.0 3.8
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Table A-113.  Raw data from total alkalinity analysis of the 19-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK
Time = 0 Analysis Date:
Readings Taken by: Conducted By: CMD
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-0939 0.0
1i19jan02-0958 19.0 100.0 7.19 4.45 0.0 10.2 102.0
2i19jan02-0959 20.0 100.0 7.39 4.48 13.2 16.5 33.0
3i19jan02-1000 21.0 100.0 7.29 4.49 19.4 21.1 17.0
4i19jan02-1001 22.0 100.0 7.15 4.51 21.1 22.7 16.0
5i19jan02-1002 23.0 100.0 7.24 4.43 22.9 24.5 16.0
6i19jan02-1003 24.0 100.0 7.26 4.51 24.5 26.4 19.0
7i19jan02-1004 25.0 100.0 7.23 4.44 26.4 28.1 17.0
8i19jan02-1005 26.0 100.0 7.16 4.44 28.1 29.9 18.0
9i19jan02-1006 27.0 100.0 7.14 4.57 29.9 31.7 18.0
10i19jan02-1007 28.0 100.0 7.14 4.54 31.7 33.5 18.0
11i19jan02-1009 30.0 100.0 7.22 4.42 33.5 35.4 19.0
12i19jan02-1011 32.0 100.0 7.12 4.46 35.4 37.1 17.0
13i19jan02-1013 34.0 100.0 7.16 4.44 37.1 38.6 15.0
14i19jan02-1015 36.0 100.0 7.21 4.63 38.6 40.2 16.0
15i19jan02-1023 44.0 100.0 7.25 4.45 40.2 42.1 19.0
16i19jan02-1026 47.0 100.0 7.09 4.40 42.1 44.2 21.0
Measurement A
CMD, EEK, JCK
TOTAL ALKALINITY ANALYSIS FOR 19 JANUARY 2002 EVENT (PAGE 2 OF 3)
19-Jan-2002 APHA Standard Method 2320-B
Orion 290-A Moderate
19-Jan-2002
























Table A-113 (continued).  Raw data from total alkalinity analysis of the 19-Jan-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK
Time = 0 Analysis Date:
Readings Taken by: Conducted By: CMD
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-0939 0.0
1i19jan02-0958 19.0 100.0 7.16 4.56 0.0 9.7 97.0
2i19jan02-0959 20.0 100.0 7.31 4.49 16.5 19.2 27.0
3i19jan02-1000 21.0 100.0 7.13 4.43 12.9 14.6 17.0
4i19jan02-1001 22.0 100.0 7.14 4.48 14.9 16.6 17.0
5i19jan02-1002 23.0 100.0 7.23 4.43 16.6 18.3 17.0
6i19jan02-1003 24.0 100.0 7.23 4.51 18.3 20.1 18.0
7i19jan02-1004 25.0 100.0 7.19 4.44 20.1 21.8 17.0
8i19jan02-1005 26.0 100.0 7.19 4.48 21.8 23.6 18.0
9i19jan02-1006 27.0 100.0 7.18 4.45 23.6 25.6 20.0
10i19jan02-1007 28.0 100.0 7.20 4.47 25.6 27.5 19.0
11i19jan02-1009 30.0 100.0 2.23 4.41 27.5 29.3 18.0
12i19jan02-1011 32.0 100.0 7.21 4.46 29.3 31.1 18.0
13i19jan02-1013 34.0 100.0 7.16 4.49 31.1 32.6 15.0
14i19jan02-1015 36.0 100.0 7.15 4.43 32.6 34.2 16.0
15i19jan02-1023 44.0 100.0 7.15 4.46 34.2 36.0 18.0





Moderate Orion 290-A 
5
Light 19-Jan-2002
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Time = 0 Conducted by:
Readings Taken by: Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-0939 0.0
1i19jan02-0958 19.0 1279.0 1217.0 1318.0 1252.0 1307.0 1274.6 41.2 3.2
2i19jan02-0959 20.0 1060.0 1063.0 1070.0 1084.0 1069.3 10.7 1.0
3i19jan02-1000 21.0 621.0 657.0 631.0 597.0 609.0 623.0 22.9 3.7
4i19jan02-1001 22.0 467.0 461.0 466.0 469.0 465.8 3.4 0.7
5i19jan02-1002 23.0 396.0 398.0 398.0 398.0 397.5 1.0 0.3
6i19jan02-1003 24.0 356.0 345.0 363.0 358.0 353.0 355.0 6.7 1.9
7i19jan02-1004 25.0 415.0 429.0 430.0 427.0 417.0 423.6 7.1 1.7
8i19jan02-1005 26.0 427.0 432.0 439.0 445.0 442.0 437.0 7.4 1.7
9i19jan02-1006 27.0 422.0 417.0 427.0 434.0 432.0 426.4 7.0 1.6
10i19jan02-1007 28.0 416.0 412.0 421.0 420.0 417.3 4.1 1.0
11i19jan02-1009 30.0 531.0 516.0 525.0 529.0 534.0 527.0 7.0 1.3
12i19jan02-1011 32.0 485.0 483.0 495.0 513.0 496.0 494.4 11.9 2.4
13i19jan02-1013 34.0 539.0 537.0 553.0 549.0 547.0 545.0 6.8 1.2
14i19jan02-1015 36.0 423.0 421.0 426.0 427.0 424.0 424.2 2.4 0.6
15i19jan02-1023 44.0 335.0 338.0 342.0 340.0 338.8 3.0 0.9









1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on some samples
Notes
JCK
     to ensure precision of replicates.
TURBIDITY ANALYSIS FOR 19 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 





























     Table A-115.  Total chemical oxygen demand (COD) analysis for the 19-Jan-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -0.5
Event Sampling Date: Standard 100 0.0 0.044 109.5
Sampled By: Standard 200 0.0 0.089 222.0
Test Date: Standard 400 0.0 0.177 442.0
Time 0 for Event: Standard 600 0.0 0.264 659.5
CODs Conducted by: Standard 800 0.0 0.353 882.0
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates: Standards Made 1/15/02 
Standards Run 1/15/2002
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-0939 0.0
1i19jan02-0958 19.0 2.0 1A 0.128 0.127 0.1275 318.3 1B 0.128 0.128 0.1280 319.5 318.9 0.9 0.4 637.8
2i19jan02-0959 20.0 2.0 2A 0.103 0.104 0.1035 258.3 2B 0.105 0.105 0.1050 262.0 260.1 2.7 1.4 520.3
3i19jan02-1000 21.0 2.0 3A 0.086 0.086 0.0860 214.5 3B 0.088 0.087 0.0875 218.3 216.4 2.7 1.7 432.8
4i19jan02-1001 22.0 2.0 4A 0.075 0.075 0.0750 187.0 4B 0.077 0.076 0.0765 190.8 188.9 2.7 2.0 377.8
5i19jan02-1002 23.0 2.0 5A 0.069 0.069 0.0690 172.0 5B 0.071 0.072 0.0715 178.3 175.1 4.4 3.6 350.3
6i19jan02-1003 24.0 2.0 6A 0.064 0.063 0.0635 158.3 6B 0.066 0.066 0.0660 164.5 161.4 4.4 3.9 322.8
7i19jan02-1004 25.0 2.0 7A 0.076 0.076 0.0760 189.5 7B 0.077 0.077 0.0770 192.0 190.8 1.8 1.3 381.5
8i19jan02-1005 26.0 2.0 8A 0.075 0.075 0.0750 187.0 8B 0.076 0.076 0.0760 189.5 188.3 1.8 1.3 376.5
9i19jan02-1006 27.0 2.0 9A 0.081 0.081 0.0810 202.0 9B 0.081 0.081 0.0810 202.0 202.0 0.0 0.0 404.0
10i19jan02-1007 28.0 2.0 10A 0.079 0.079 0.0790 197.0 10B 0.078 0.079 0.0785 195.8 196.4 0.9 0.6 392.8
11i19jan02-1009 30.0 2.0 11A 0.093 0.094 0.0935 233.3 11B 0.093 0.094 0.0935 233.3 233.3 0.0 0.0 466.5
12i19jan02-1011 32.0 2.0 12A 0.087 0.088 0.0875 218.3 12B 0.085 0.085 0.0850 212.0 215.1 4.4 2.9 430.3
13i19jan02-1013 34.0 2.0 13A 0.101 0.100 0.1005 250.8 13B 0.092 0.092 0.0920 229.5 240.1 15.0 8.8 480.3
14i19jan02-1015 36.0 2.0 14A 0.074 0.075 0.0745 185.8 14B 0.074 0.075 0.0745 185.8 185.8 0.0 0.0 371.5
15i19jan02-1023 44.0 2.0 15A 0.064 0.065 0.0645 160.8 15B 0.066 0.067 0.0665 165.8 163.3 3.5 3.1 326.5
16i19jan02-1026 47.0 2.0 16A 0.076 0.077 0.0765 190.8 16B 0.075 0.075 0.0750 187.0 188.9 2.7 2.0 377.8
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.








AAB, CMD, EEK, JCK
19-Jan-02 and 21-Jan-02
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COD4 Calibration Curve [Lot # A1292]
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 Table A-116.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 19-Jan-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -0.5
Sampling Date: Standard 100 0.0 0.044 109.5
Sampled By: Standard 200 0.0 0.089 222.0
Test Date: Standard 400 0.0 0.176 439.5
Time 0 for Event: Standard 600 0.0 0.264 659.5
Conducted by: Standard 800 0.0 0.353 882.0
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates: Standards Made 1/15/02 
Standards Run 1/15/2002
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-0939 0.0
1i19jan02-0958 19.0 2.0 1A 0.028 0.028 0.0280 69.5 1B 0.029 0.029 0.0290 72.0 70.75 1.8 3.5 141.50
2i19jan02-0959 20.0 2.0 2A 0.023 0.024 0.0235 58.3 2B 0.023 0.023 0.0230 57.0 57.63 0.9 2.2 115.25
3i19jan02-1000 21.0 2.0 3A 0.024 0.024 0.0240 59.5 3B 0.024 0.024 0.0240 59.5 59.50 0.0 0.0 119.00
4i19jan02-1001 22.0 2.0 4A 0.045 0.046 0.0455 113.3 4B 0.049 0.048 0.0485 120.8 117.00 5.3 6.4 234.00
5i19jan02-1002 23.0 2.0 5A 0.025 0.026 0.0255 63.3 5B 0.025 0.025 0.0250 62.0 62.63 0.9 2.0 125.25
6i19jan02-1003 24.0 2.0 6A 0.025 0.026 0.0255 63.3 6B 0.028 0.027 0.0275 68.3 65.75 3.5 7.6 131.50
7i19jan02-1004 25.0 2.0 7A 0.025 0.025 0.0250 62.0 7B 0.027 0.027 0.0270 67.0 64.50 3.5 7.8 129.00
8i19jan02-1005 26.0 2.0 8A 0.028 0.028 0.0280 69.5 8B 0.028 0.028 0.0280 69.5 69.50 0.0 0.0 139.00
9i19jan02-1006 27.0 2.0 9A 0.028 0.028 0.0280 69.5 9B 0.03 0.030 0.0300 74.5 72.00 3.5 6.9 144.00
10i19jan02-1007 28.0 2.0 10A 0.055 0.054 0.0545 135.8 10B 0.023 0.024 0.0235 58.3 97.00 54.8 79.9 194.00
11i19jan02-1009 30.0 2.0 11A 0.031 0.031 0.0310 77.0 11B 0.028 0.028 0.0280 69.5 73.25 5.3 10.2 146.50
12i19jan02-1011 32.0 2.0 12A 0.025 0.026 0.0255 63.3 12B 0.028 0.028 0.0280 69.5 66.38 4.4 9.4 132.75
13i19jan02-1013 34.0 2.0 13A 0.022 0.022 0.0220 54.5 13B 0.024 0.024 0.0240 59.5 57.00 3.5 8.8 114.00
14i19jan02-1015 36.0 2.0 14A 0.021 0.022 0.0215 53.3 14B 0.023 0.024 0.0235 58.3 55.75 3.5 9.0 111.50
15i19jan02-1023 44.0 2.0 15A 0.023 0.024 0.0235 58.3 15B 0.024 0.025 0.0245 60.8 59.50 1.8 4.2 119.00
16i19jan02-1026 47.0 2.0 16A 0.023 0.023 0.0230 57.0 16B 0.023 0.023 0.0230 57.0 57.00 0.0 0.0 114.00
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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Table A-117.  Summary of suspended solids analysis for the 19-Jan-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date:
Traffic: Samples Collected By:
Time Line: Analysis Date:
Time = 0 Conducted By:
Readings Taken by: Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-0939 0.0
1i19jan02-0958 19.0 715.4 740.0 800.0 751.8 43.5 5.8
2i19jan02-0959 20.0 708.0 672.0 444.0 608.0 143.2 23.5
3i19jan02-1000 21.0 444.0 444.0 456.0 448.0 6.9 1.5
4i19jan02-1001 22.0 312.0 324.0 320.0 318.7 6.1 1.9
5i19jan02-1002 23.0 60.0 240.0 138.0 146.0 90.3 61.8
6i19jan02-1003 24.0 236.0 244.0 244.0 241.3 4.6 1.9
7i19jan02-1004 25.0 312.0 308.0 322.0 314.0 7.2 2.3
8i19jan02-1005 26.0 316.0 324.0 316.0 318.7 4.6 1.4
9i19jan02-1006 27.0 308.0 316.0 308.0 310.7 4.6 1.5
10i19jan02-1007 28.0 300.0 308.0 312.0 306.7 6.1 2.0
11i19jan02-1009 30.0 396.0 396.0 404.0 398.7 4.6 1.2
12i19jan02-1011 32.0 356.0 368.0 352.0 358.7 8.3 2.3
13i19jan02-1013 34.0 440.0 428.0 428.0 432.0 6.9 1.6
14i19jan02-1015 36.0 276.0 296.0 288.0 286.7 10.1 3.5
15i19jan02-1023 44.0 0.0 196.0 188.0 128.0 110.9 86.7
16i19jan02-1026 47.0 336.0 340.0 328.0 334.7 6.1 1.8
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-0939 0.0 0.0 0.0 0.0
1i19jan02-0958 19.0 148.0 160.0 164.0 157.3 8.3 5.3
2i19jan02-0959 20.0 164.0 160.0 92.0 138.7 40.5 29.2
3i19jan02-1000 21.0 92.0 104.0 100.0 98.7 6.1 6.2
4i19jan02-1001 22.0 84.0 84.0 80.0 82.7 2.3 2.8
5i19jan02-1002 23.0 76.0 38.0 40.0 51.3 21.4 41.7
6i19jan02-1003 24.0 64.0 76.0 72.0 70.7 6.1 8.6
7i19jan02-1004 25.0 86.0 86.0 88.0 86.7 1.2 1.3
8i19jan02-1005 26.0 76.0 92.0 96.0 88.0 10.6 12.0
9i19jan02-1006 27.0 92.0 100.0 92.0 94.7 4.6 4.9
10i19jan02-1007 28.0 92.0 92.0 96.0 93.3 2.3 2.5
11i19jan02-1009 30.0 108.0 112.0 120.0 113.3 6.1 5.4
12i19jan02-1011 32.0 108.0 116.0 104.0 109.3 6.1 5.6
13i19jan02-1013 34.0 124.0 136.0 136.0 132.0 6.9 5.2
14i19jan02-1015 36.0 92.0 96.0 76.0 88.0 10.6 12.0
15i19jan02-1023 44.0 0.0 64.0 64.0 42.7 37.0 86.6
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(1) SSC = Suspended Solids Concentrations 












Table A-118.  Raw data from total suspended and volatile suspended solids analysis of the 
19-Jan-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-0939 0.0
1i19jan02-0958 19.0 1.0888 50.0 1.1246 1.1172 715.4 148.0
2i19jan02-0959 20.0 1.0971 25.0 1.1148 1.1107 708.0 164.0
3i19jan02-1000 21.0 1.087 25.0 1.0981 1.0958 444.0 92.0
4i19jan02-1001 22.0 1.0878 25.0 1.0956 1.0935 312.0 84.0
5i19jan02-1002 23.0 1.0946 25.0 1.0961 1.0942 60.0 76.0
6i19jan02-1003 24.0 1.0824 25.0 1.0883 1.0867 236.0 64.0
7i19jan02-1004 25.0 1.0875 50.0 1.1031 1.0988 312.0 86.0
8i19jan02-1005 26.0 1.0907 25.0 1.0986 1.0967 316.0 76.0
9i19jan02-1006 27.0 1.0871 25.0 1.0948 1.0925 308.0 92.0
10i19jan02-1007 28.0 1.0793 25.0 1.0868 1.0845 300.0 92.0
11i19jan02-1009 30.0 1.0663 25.0 1.0762 1.0735 396.0 108.0
12i19jan02-1011 32.0 1.0712 25.0 1.0801 1.0774 356.0 108.0
13i19jan02-1013 34.0 1.0709 25.0 1.0819 1.0788 440.0 124.0
14i19jan02-1015 36.0 1.0771 25.0 1.0840 1.0817 276.0 92.0
15i19jan02-1023 44.0 1.072 25.0 1.0773 1.0751 212.0 88.0
16i19jan02-1026 47.0 1.0692 25.0 1.0776 1.0752 336.0 96.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-0939 0.0
1i19jan02-0958 19.0 1.0914 25.0 1.1099 1.1059 740.0 160.0
2i19jan02-0959 20.0 1.0958 25.0 1.1126 1.1086 672.0 160.0
3i19jan02-1000 21.0 1.0852 25.0 1.0963 1.0937 444.0 104.0
4i19jan02-1001 22.0 1.0864 25.0 1.0945 1.0924 324.0 84.0
5i19jan02-1002 23.0 1.0893 50.0 1.1013 1.0994 240.0 38.0
6i19jan02-1003 24.0 1.0872 25.0 1.0933 1.0914 244.0 76.0
7i19jan02-1004 25.0 1.0917 50.0 1.1071 1.1028 308.0 86.0
8i19jan02-1005 26.0 1.0866 25.0 1.0947 1.0924 324.0 92.0
9i19jan02-1006 27.0 1.0864 25.0 1.0943 1.0918 316.0 100.0
10i19jan02-1007 28.0 1.0811 25.0 1.0888 1.0865 308.0 92.0
11i19jan02-1009 30.0 1.0645 25.0 1.0744 1.0716 396.0 112.0
12i19jan02-1011 32.0 1.0746 25.0 1.0838 1.0809 368.0 116.0
13i19jan02-1013 34.0 1.0765 25.0 1.0872 1.0838 428.0 136.0
14i19jan02-1015 36.0 1.0757 25.0 1.0831 1.0807 296.0 96.0
15i19jan02-1023 44.0 1.0744 25.0 1.0793 1.0777 196.0 64.0
16i19jan02-1026 47.0 1.0706 25.0 1.0791 1.0766 340.0 100.0
Calculated ResultsMeasured Data
Measurement A






Table A-118 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 19-Jan-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-0939 0.0
1i19jan02-0958 19.0 1.0952 25.0 1.1152 1.1111 800.0 164.0
2i19jan02-0959 20.0 1.087 25.0 1.0981 1.0958 444.0 92.0
3i19jan02-1000 21.0 1.0848 25.0 1.0962 1.0937 456.0 100.0
4i19jan02-1001 22.0 1.0870 25.0 1.095 1.0930 320.0 80.0
5i19jan02-1002 23.0 1.0838 50.0 1.0907 1.0887 138.0 40.0
6i19jan02-1003 24.0 1.0862 25.0 1.0923 1.0905 244.0 72.0
7i19jan02-1004 25.0 1.0897 50.0 1.1058 1.1014 322.0 88.0
8i19jan02-1005 26.0 1.0856 25.0 1.0935 1.0911 316.0 96.0
9i19jan02-1006 27.0 1.0843 25.0 1.0920 1.0897 308.0 92.0
10i19jan02-1007 28.0 1.0707 25.0 1.0785 1.0761 312.0 96.0
11i19jan02-1009 30.0 1.0646 25.0 1.0747 1.0717 404.0 120.0
12i19jan02-1011 32.0 1.0706 25.0 1.0794 1.0768 352.0 104.0
13i19jan02-1013 34.0 1.0765 25.0 1.0872 1.0838 428.0 136.0
14i19jan02-1015 36.0 1.0654 25.0 1.0726 1.0707 288.0 76.0
15i19jan02-1023 44.0 1.074 25.0 1.0787 1.0771 188.0 64.0
16i19jan02-1026 47.0 1.0696 25.0 1.0778 1.0753 328.0 100.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























              Table A-119.  Raw data from dissolved (< 0.45 µm) metal analysis of the 19-Jan-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-0939 0.0
1id19jan02-0958 19.0 0.0 6.4 3.2 200.0
2id19jan02-0959 20.0 84.3 18.4 51.4 128.3
3id19jan02-1000 21.0 20.7 0.0 10.4 200.0
4id19jan02-1001 22.0 4.5 14.2 9.3 104.1
5id19jan02-1002 23.0 16.5 75.4 46.0 128.2
6id19jan02-1003 24.0 137.0 269.0 203.0 65.0
7id19jan02-1004 25.0 178.0 77.6 127.8 78.6
8id19jan02-1005 26.0 49.1 32.3 40.7 41.3 1.  Dilutions have not been factored into raw data.
9id19jan02-1006 27.0 0.0 0.0 0.0 0.0 2.  Refer to Sample Legend.
10id19jan02-1007 28.0 0.0 0.0 0.0 0.0 3.  Mean is an arithmetic mean.
11id19jan02-1009 30.0 42.1 0.0 21.1 200.0 4.  Relative Percent Difference 
12id19jan02-1011 32.0 0.0 0.0 0.0 0.0      (for duplicate measurement).
13id19jan02-1013 34.0 0.0 3.0 1.5 200.0
14id19jan02-1015 36.0 0.0 0.0 0.0 0.0
15id19jan02-1023 44.0 0.0 0.0 0.0 0.0
16id19jan02-1026 47.0 0.0 0.0 0.0 0.0
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0939 0.0
1id19jan02-0958 19.0 0.5 0.2 0.3 69.0 11.7 9.3 10.5 22.6 77.9 48.9 63.4 45.7
2id19jan02-0959 20.0 0.4 0.3 0.3 23.7 9.4 9.1 9.2 2.5 44.5 42.9 43.7 3.7
3id19jan02-1000 21.0 0.4 0.4 0.4 1.9 9.3 9.1 9.2 2.6 61.0 48.1 54.6 23.6
4id19jan02-1001 22.0 0.4 0.3 0.3 2.6 9.4 9.7 9.5 3.2 64.4 90.5 77.5 33.7
5id19jan02-1002 23.0 0.3 0.5 0.4 68.0 8.4 8.7 8.5 4.2 69.0 61.9 65.5 10.8
6id19jan02-1003 24.0 0.4 0.4 0.4 8.1 8.3 8.6 8.4 2.5 56.4 73.5 65.0 26.3
7id19jan02-1004 25.0 0.3 0.2 0.2 30.3 6.9 6.3 6.6 9.6 48.0 55.7 51.9 14.9
8id19jan02-1005 26.0 0.4 0.3 0.4 18.5 6.1 6.5 6.3 5.2 55.9 84.5 70.2 40.7
9id19jan02-1006 27.0 0.3 0.2 0.2 40.5 5.9 6.0 5.9 1.7 35.2 53.8 44.5 41.8
10id19jan02-1007 28.0 0.2 0.3 0.3 7.7 5.4 5.4 5.4 0.9 48.0 48.3 48.2 0.6
11id19jan02-1009 30.0 0.4 0.2 0.3 64.3 7.0 5.3 6.1 28.1 122.0 57.9 90.0 71.3
12id19jan02-1011 32.0 0.3 0.4 0.3 29.9 5.8 5.3 5.5 7.9 49.2 53.1 51.2 7.6
13id19jan02-1013 34.0 0.4 0.3 0.4 17.4 3.3 3.8 3.5 13.3 36.5 57.4 47.0 44.5
14id19jan02-1015 36.0 0.3 0.3 0.3 1.9 3.4 3.6 3.5 7.4 33.7 47.5 40.6 34.0
15id19jan02-1023 44.0 0.3 0.2 0.3 49.9 4.7 4.2 4.4 9.5 45.7 59.3 52.5 25.9
16id19jan02-1026 47.0 0.3 0.3 0.3 17.8 3.5 3.4 3.4 3.5 39.4 34.0 36.7 14.7
RAW1 METAL DATA FOR 19 JANUARY 2002 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-119 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 19-Jan-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0939 0.0
1id19jan02-0958 19.0 3.8 2.6 3.2 35.3 15.8 11.0 13.4 35.8 38.9 29.6 34.3 27.2
2id19jan02-0959 20.0 3.2 2.9 3.1 10.5 10.8 9.5 10.2 12.5 21.5 19.9 20.7 7.7
3id19jan02-1000 21.0 3.3 3.1 3.2 6.6 11.3 12.1 11.7 6.8 21.7 20.4 21.1 6.2
4id19jan02-1001 22.0 3.6 3.1 3.4 14.5 11.8 10.7 11.3 9.8 24.9 25.3 25.1 1.6
5id19jan02-1002 23.0 7.8 7.3 7.5 6.8 11.1 9.9 10.5 11.0 25.0 22.3 23.7 11.4
6id19jan02-1003 24.0 2.8 2.8 2.8 2.5 11.1 12.1 11.6 8.6 23.4 31.5 27.5 29.5
7id19jan02-1004 25.0 4.5 2.8 3.6 46.2 11.0 9.3 10.1 17.3 23.7 19.1 21.4 21.5
8id19jan02-1005 26.0 4.1 3.8 4.0 8.3 10.6 9.5 10.0 11.4 22.6 22.8 22.7 0.9
9id19jan02-1006 27.0 5.3 4.4 4.8 20.4 12.8 9.9 11.4 25.3 22.6 22.2 22.4 1.8
10id19jan02-1007 28.0 2.6 2.5 2.6 2.7 9.8 10.2 10.0 3.7 22.6 22.3 22.5 1.3
11id19jan02-1009 30.0 3.5 2.2 2.8 46.6 13.1 10.2 11.7 24.9 28.3 23.1 25.7 20.2
12id19jan02-1011 32.0 2.2 2.2 2.2 0.9 12.3 13.0 12.7 5.5 22.8 25.7 24.3 12.0
13id19jan02-1013 34.0 2.1 1.9 2.0 8.7 11.1 10.1 10.6 9.4 19.6 21.5 20.6 9.2
14id19jan02-1015 36.0 3.4 3.5 3.5 1.4 9.7 9.2 9.5 5.0 19.8 19.3 19.6 2.6
15id19jan02-1023 44.0 3.3 2.7 3.0 19.6 11.4 9.0 10.2 23.6 23.1 21.9 22.5 5.3
16id19jan02-1026 47.0 3.06 2.76 2.9 10.3 9.37 9.5 9.4 1.1 24.2 22.9 23.6 5.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0939 0.0
1id19jan02-0958 19.0 1.4 1.1 1.2 24.2 4.8 2.7 3.8 53.9 4.2 3.6 3.9 16.0
2id19jan02-0959 20.0 0.8 0.8 0.8 0.1 2.9 2.0 2.4 37.3 2.7 2.8 2.7 1.5
3id19jan02-1000 21.0 0.8 0.8 0.8 0.1 1.7 2.3 2.0 25.6 2.2 2.1 2.1 1.4
4id19jan02-1001 22.0 0.7 0.7 0.7 0.3 1.7 2.0 1.8 15.9 2.3 2.7 2.5 18.0
5id19jan02-1002 23.0 0.7 0.7 0.7 5.9 1.5 1.5 1.5 2.0 2.4 2.5 2.4 2.1
6id19jan02-1003 24.0 0.7 0.7 0.7 3.5 1.2 1.9 1.5 41.6 3.3 2.0 2.6 51.1
7id19jan02-1004 25.0 0.7 0.6 0.6 9.0 1.2 1.3 1.3 6.3 2.5 2.7 2.6 6.6
8id19jan02-1005 26.0 0.6 0.6 0.6 1.3 1.7 1.4 1.5 14.9 2.3 2.7 2.5 14.9
9id19jan02-1006 27.0 0.7 0.7 0.7 0.6 1.2 1.3 1.2 0.8 1.9 1.9 1.9 0.5
10id19jan02-1007 28.0 0.6 0.6 0.6 2.4 1.3 1.2 1.3 6.3 1.7 1.7 1.7 2.9
11id19jan02-1009 30.0 0.7 0.6 0.6 11.4 2.0 1.3 1.7 39.3 3.1 2.4 2.7 25.2
12id19jan02-1011 32.0 0.7 0.7 0.7 0.8 1.3 2.6 1.9 66.0 2.2 4.4 3.3 65.2
13id19jan02-1013 34.0 0.7 0.8 0.8 5.4 1.1 1.1 1.1 5.5 2.0 2.1 2.0 2.5
14id19jan02-1015 36.0 0.7 0.7 0.7 4.1 0.9 1.2 1.0 21.9 1.5 1.8 1.6 20.9
15id19jan02-1023 44.0 0.8 0.7 0.7 14.3 1.3 1.2 1.2 11.3 1.7 1.8 1.8 6.3
16id19jan02-1026 47.0 0.9 0.8 0.8 4.7 1.0 1.0 1.0 3.5 1.5 1.7 1.6 12.9
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 19 JANUARY 2002 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
 
                
 296
 Table A-120.  Raw data from particulate metal analysis of the 19-Jan-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-0939 0.0
1ip19jan02-0958 19.0 6110.0 6350.0 6230.0 1.9
2ip19jan02-0959 20.0 6380.0 6660.0 6520.0 2.1
3ip19jan02-1000 21.0 4580.0 3680.0 4130.0 11.5
4ip19jan02-1001 22.0 2380.0 3020.0 2700.0 11.2
5ip19jan02-1002 23.0 3000.0 2580.0 2790.0 7.8
6ip19jan02-1003 24.0 2380.0 2610.0 2495.0 4.5
7ip19jan02-1004 25.0 2900.0 2570.0 2735.0 6.2
8ip19jan02-1005 26.0 2500.0 2300.0 2400.0 4.3 1.  Dilutions have not been factored into raw data.
9ip19jan02-1006 27.0 2350.0 1970.0 2160.0 9.2 2.  Refer to Sample Legend.
10ip19jan02-1007 28.0 2800.0 2940.0 2870.0 2.4 3.  Mean is an arithmetic mean.
11ip19jan02-1009 30.0 3550.0 4110.0 3830.0 7.1 4.  Relative Percent Difference 
12ip19jan02-1011 32.0 4110.0 3750.0 3930.0 4.7      (for duplicate measurement).
13ip19jan02-1013 34.0 3090.0 3650.0 3370.0 8.0
14ip19jan02-1015 36.0 3090.0 2870.0 2980.0 3.8
15ip19jan02-1023 44.0 1870.0 2130.0 2000.0 6.3
16ip19jan02-1026 47.0 2750.0 2650.0 2700.0 1.9
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0939 0.0
1ip19jan02-0958 19.0 38.7 37.2 38.0 4.0 149.0 140.0 144.5 6.2 10400.0 10600.0 10500.0 0.9
2ip19jan02-0959 20.0 24.7 35.5 30.1 35.9 99.0 94.4 96.7 4.8 9870.0 9400.0 9635.0 2.5
3ip19jan02-1000 21.0 18.0 15.6 16.8 14.3 62.1 53.4 57.8 15.1 4610.0 3980.0 4295.0 7.6
4ip19jan02-1001 22.0 12.1 14.5 13.3 18.0 41.4 43.1 42.3 4.0 2890.0 3180.0 3035.0 4.7
5ip19jan02-1002 23.0 11.9 10.7 11.3 10.6 38.8 34.4 36.6 12.0 2920.0 2530.0 2725.0 7.4
6ip19jan02-1003 24.0 11.6 17.9 14.8 42.7 35.1 38.1 36.6 8.2 2570.0 2760.0 2665.0 3.5
7ip19jan02-1004 25.0 13.2 10.6 11.9 21.8 45.0 43.2 44.1 4.1 3090.0 2870.0 2980.0 3.8
8ip19jan02-1005 26.0 13.3 14.5 13.9 8.6 45.7 46.9 46.3 2.6 2940.0 2850.0 2895.0 1.6
9ip19jan02-1006 27.0 10.9 13.1 12.0 18.3 42.6 41.9 42.3 1.7 2730.0 2620.0 2675.0 2.1
10ip19jan02-1007 28.0 10.6 12.1 11.4 13.2 43.1 48.6 45.9 12.0 2830.0 3160.0 2995.0 5.4
11ip19jan02-1009 30.0 13.3 13.5 13.4 1.5 63.9 64.5 64.2 0.9 4030.0 4180.0 4105.0 1.8
12ip19jan02-1011 32.0 14.9 12.1 13.5 20.7 57.0 59.4 58.2 4.1 3670.0 3800.0 3735.0 1.7
13ip19jan02-1013 34.0 12.0 19.3 15.7 46.6 63.2 66.3 64.8 4.8 3720.0 4000.0 3860.0 3.6
14ip19jan02-1015 36.0 11.1 10.5 10.8 5.6 49.1 47.6 48.4 3.1 3110.0 2970.0 3040.0 2.3
15ip19jan02-1023 44.0 9.5 14.6 12.0 42.7 37.9 36.5 37.2 3.8 2320.0 2360.0 2340.0 0.9
16ip19jan02-1026 47.0 11.8 14.1 13.0 17.8 52.2 54.9 53.6 5.0 3100.0 3200.0 3150.0 1.6
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 19 JANUARY 2002 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-120 (continued).  Raw data from particulate metal analysis of the 19-Jan-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0939 0.0
1ip19jan02-0958 19.0 18.0 16.1 17.1 11.1 45.4 42.8 44.1 5.9 387.0 377.0 382.0 2.6
2ip19jan02-0959 20.0 8.6 14.9 11.8 53.4 37.4 34.1 35.8 9.2 277.0 264.0 270.5 4.8
3ip19jan02-1000 21.0 6.3 6.2 6.3 0.5 24.4 24.2 24.3 0.8 194.0 166.0 180.0 15.6
4ip19jan02-1001 22.0 4.5 5.5 5.0 19.9 18.6 19.9 19.3 6.8 172.0 166.0 169.0 3.6
5ip19jan02-1002 23.0 5.3 5.1 5.2 4.8 18.1 15.1 16.6 18.1 131.0 114.0 122.5 13.9
6ip19jan02-1003 24.0 4.3 9.7 7.0 77.5 16.8 18.1 17.5 7.4 126.0 168.0 147.0 28.6
7ip19jan02-1004 25.0 5.1 4.2 4.6 20.9 19.3 20.1 19.7 4.1 166.0 141.0 153.5 16.3
8ip19jan02-1005 26.0 5.1 6.5 5.8 23.0 19.7 19.3 19.5 2.1 145.0 180.0 162.5 21.5
9ip19jan02-1006 27.0 4.3 6.2 5.2 35.5 17.8 18.4 18.1 3.3 140.0 144.0 142.0 2.8
10ip19jan02-1007 28.0 3.1 3.5 3.3 11.3 17.6 20.1 18.9 13.3 192.0 205.0 198.5 6.5
11ip19jan02-1009 30.0 3.8 4.1 4.0 7.6 27.5 24.9 26.2 9.9 237.0 226.0 231.5 4.8
12ip19jan02-1011 32.0 4.7 2.6 3.7 57.6 23.9 28.1 26.0 16.2 206.0 209.0 207.5 1.4
13ip19jan02-1013 34.0 3.0 7.1 5.1 79.8 25.3 25.9 25.6 2.3 220.0 224.0 222.0 1.8
14ip19jan02-1015 36.0 4.1 3.6 3.8 11.5 21.8 20.7 21.3 5.2 190.0 181.0 185.5 4.9
15ip19jan02-1023 44.0 3.2 6.1 4.6 62.9 19.5 18.2 18.9 6.9 156.0 148.0 152.0 5.3
16ip19jan02-1026 47.0 3.4 5.0 4.2 38.3 23.3 23.1 23.2 0.9 199.0 204.0 201.5 2.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-0939 0.0
1ip19jan02-0958 19.0 5.2 4.1 4.6 22.8 6.0 4.7 5.4 24.5 40.7 38.1 39.4 6.6
2ip19jan02-0959 20.0 3.3 2.4 2.9 30.5 4.1 3.9 4.0 6.0 32.2 29.8 31.0 7.7
3ip19jan02-1000 21.0 2.7 3.1 2.9 12.5 2.7 3.6 3.1 28.3 22.3 22.0 22.2 1.4
4ip19jan02-1001 22.0 2.1 2.0 2.1 5.8 2.3 2.5 2.4 5.5 17.1 16.8 17.0 1.8
5ip19jan02-1002 23.0 1.7 3.2 2.4 59.3 2.3 1.6 2.0 36.5 16.8 13.5 15.2 21.8
6ip19jan02-1003 24.0 2.7 2.6 2.6 5.7 2.2 2.3 2.3 2.2 16.6 16.6 16.6 0.0
7ip19jan02-1004 25.0 3.8 3.6 3.7 3.0 2.2 2.9 2.5 28.3 17.6 18.6 18.1 5.5
8ip19jan02-1005 26.0 5.1 4.3 4.7 17.5 2.4 2.1 2.3 13.2 18.3 17.3 17.8 5.6
9ip19jan02-1006 27.0 4.3 4.0 4.1 7.8 2.0 2.2 2.1 7.1 16.4 16.2 16.3 1.2
10ip19jan02-1007 28.0 3.1 2.2 2.6 32.9 1.8 2.1 2.0 16.4 15.6 18.0 16.8 14.3
11ip19jan02-1009 30.0 3.7 2.3 3.0 48.2 2.3 2.3 2.3 3.1 21.5 21.0 21.3 2.4
12ip19jan02-1011 32.0 2.5 3.7 3.1 36.9 2.4 3.9 3.2 46.6 20.2 23.4 21.8 14.7
13ip19jan02-1013 34.0 3.1 2.5 2.8 21.3 2.2 2.3 2.3 5.8 20.8 21.3 21.1 2.4
14ip19jan02-1015 36.0 2.6 3.7 3.2 36.0 2.0 2.0 2.0 2.0 17.5 16.8 17.2 4.1
15ip19jan02-1023 44.0 3.4 4.3 3.9 23.5 2.0 2.0 2.0 1.5 14.2 14.1 14.2 0.7
16ip19jan02-1026 47.0 3.6 1.4 2.5 88.4 2.0 2.0 2.0 0.5 18.3 18.8 18.6 2.7
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)




Table A-121.  Raw data from pH analysis of the 19-Jan-02 storm event 
Event Date: 19-Jan-2002 SM:  4500-H+B1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 5
Traffic: Light
Time Line: 9:58 to 11:40
Time = 0 9:58
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 99.0%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-0939 0.0
1i19jan02-0958 19.0 7.2 7.2 7.2 0.0 0.3
2i19jan02-0959 20.0 7.3 7.4 7.3 0.1 0.9
3i19jan02-1000 21.0 6.8 6.8 6.8 0.0 0.2
4i19jan02-1001 22.0 7.0 7.0 7.0 0.0 0.4
5i19jan02-1002 23.0 7.4 7.4 7.4 0.0 0.6
6i19jan02-1003 24.0 7.2 7.2 7.2 0.1 0.9
7i19jan02-1004 25.0 7.2 7.2 7.2 0.0 0.1
8i19jan02-1005 26.0 7.1 7.2 7.1 0.0 0.4
9i19jan02-1006 27.0 7.1 7.1 7.1 0.0 0.1
10i19jan02-1007 28.0 7.2 7.2 7.2 0.0 0.0
11i19jan02-1009 30.0 7.2 7.2 7.2 0.0 0.1
12i19jan02-1011 32.0 7.2 7.2 7.2 0.0 0.1
13i19jan02-1013 34.0 7.2 7.2 7.2 0.0 0.1
14i19jan02-1015 36.0 7.2 7.2 7.2 0.0 0.3
15i19jan02-1023 44.0 7.2 7.2 7.2 0.0 0.2
16i19jan02-1026 47.0 7.2 7.2 7.2 0.0 0.6
pH Analysis:



































Table A-122.  Raw data from total dissolved solids analysis of the 19-Jan-02 storm event 
Event Date: 19-Jan-2002 Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 5
Traffic: Light
Time Line: 9:58 to 11:40
Time = 0 9:58
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-0939 0.0
1i19jan02-0958 19.0 194.0 194.0 194.0 0.0 0.0
2i19jan02-0959 20.0 136.0 136.0 136.0 0.0 0.0
3i19jan02-1000 21.0 137.0 138.0 137.5 0.7 0.5
4i19jan02-1001 22.0 138.0 138.0 138.0 0.0 0.0
5i19jan02-1002 23.0 139.0 139.0 139.0 0.0 0.0
6i19jan02-1003 24.0 138.0 139.0 138.5 0.7 0.5
7i19jan02-1004 25.0 138.0 138.0 138.0 0.0 0.0
8i19jan02-1005 26.0 137.0 136.0 136.5 0.7 0.5
9i19jan02-1006 27.0 139.0 139.0 139.0 0.0 0.0
10i19jan02-1007 28.0 140.0 140.0 140.0 0.0 0.0
11i19jan02-1009 30.0 141.0 142.0 141.5 0.7 0.5
12i19jan02-1011 32.0 131.0 131.0 131.0 0.0 0.0
13i19jan02-1013 34.0 123.0 123.0 123.0 0.0 0.0
14i19jan02-1015 36.0 121.0 121.0 121.0 0.0 0.0
15i19jan02-1023 44.0 133.0 133.0 133.0 0.0 0.0
16i19jan02-1026 47.0 146.0 146.0 146.0 0.0 0.0
TDS ANALYSIS FOR 19 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
19-Jan-2002Analysis Date:
































Table A-123.  Raw data from redox analysis of the 19-Jan-02 storm event 
Event Date: 19-Jan-2002 SM:  25801
Precipitation: Moderate Orion 290A
Previous Dry Hours: 5
Traffic: Light
Time Line: 9:58 to 11:40
Time = 0 9:58
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-0939 0.0
1i19jan02-0958 19.0 408.9 409.4 409.2 0.4 0.1
2i19jan02-0959 20.0 404.5 404.2 404.4 0.2 0.1
3i19jan02-1000 21.0 405.5 404.4 405.0 0.8 0.2
4i19jan02-1001 22.0 406.4 406.3 406.4 0.1 0.0
5i19jan02-1002 23.0 393.4 399.9 396.7 4.6 1.2
6i19jan02-1003 24.0 407.9 413.3 410.6 3.8 0.9
7i19jan02-1004 25.0 413 413.3 413.2 0.2 0.1
8i19jan02-1005 26.0 415.7 414.2 415.0 1.1 0.3
9i19jan02-1006 27.0 418.5 418.1 418.3 0.3 0.1
10i19jan02-1007 28.0 412.0 411.8 411.9 0.1 0.0
11i19jan02-1009 30.0 411.3 411.0 411.2 0.2 0.1
12i19jan02-1011 32.0 409.5 409.3 409.4 0.1 0.0
13i19jan02-1013 34.0 407.8 408.1 408.0 0.2 0.1
14i19jan02-1015 36.0 408.9 408.4 408.7 0.4 0.1
15i19jan02-1023 44.0 410.1 409.5 409.8 0.4 0.1






































Table A-124.  Raw data from temperature analysis of the 19-Jan-02 storm event 
Event Date: 19-Jan-2002 Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 5
Traffic: Light
Time Line: 9:58 to 11:40
Time = 0 9:58
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-0939 0.0
1i19jan02-0958 19.0 20.3 20.2 20.3 0.1 0.3
2i19jan02-0959 20.0 19.7 19.8 19.8 0.1 0.4
3i19jan02-1000 21.0 19.9 19.9 19.9 0.0 0.0
4i19jan02-1001 22.0 19.9 19.9 19.9 0.0 0.0
5i19jan02-1002 23.0 18.0 18.2 18.1 0.1 0.8
6i19jan02-1003 24.0 19.7 19.8 19.8 0.1 0.4
7i19jan02-1004 25.0 19.8 19.7 19.8 0.1 0.4
8i19jan02-1005 26.0 19.9 20.0 20.0 0.1 0.4
9i19jan02-1006 27.0 18.8 19.9 19.4 0.8 4.0
10i19jan02-1007 28.0 20.3 20.4 20.4 0.1 0.3
11i19jan02-1009 30.0 19.5 19.2 19.4 0.2 1.1
12i19jan02-1011 32.0 20.0 20.2 20.1 0.1 0.7
13i19jan02-1013 34.0 20.6 21.1 20.9 0.4 1.7
14i19jan02-1015 36.0 20.3 20.4 20.4 0.1 0.3
15i19jan02-1023 44.0 20.6 20.7 20.7 0.1 0.3
16i19jan02-1026 47.0 21.2 21.2 21.2 0.0 0.0






































Table A-125.  Raw data from dissolved oxygen analysis of the 19-Jan-02 storm event 
Event Date: 19-Jan-2002 SM: 4500-O1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 5
Traffic: Light
Time Line: 9:58 to 11:40
Time = 0 9:58
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-0939 0.0
1i19jan02-0958 19.0 8.0 8.2 8.1 0.1 1.7
2i19jan02-0959 20.0 7.5 7.0 7.2 0.3 4.1
3i19jan02-1000 21.0 5.7 6.1 5.9 0.3 4.4
4i19jan02-1001 22.0 6.8 7.2 7.0 0.3 3.9
5i19jan02-1002 23.0 7.3 7.3 7.3 0.0 0.1
6i19jan02-1003 24.0 7.6 7.8 7.7 0.1 1.0
7i19jan02-1004 25.0 8.2 7.9 8.0 0.2 2.0
8i19jan02-1005 26.0 8.2 8.3 8.2 0.1 1.0
9i19jan02-1006 27.0 7.3 7.9 7.6 0.4 5.9
10i19jan02-1007 28.0 7.3 7.6 7.4 0.2 3.1
11i19jan02-1009 30.0 7.5 7.4 7.5 0.1 1.0
12i19jan02-1011 32.0 5.9 5.2 5.5 0.4 8.0
13i19jan02-1013 34.0 6.3 7.0 6.6 0.5 6.9
14i19jan02-1015 36.0 6.7 6.6 6.6 0.1 1.1
15i19jan02-1023 44.0 6.1 6.0 6.1 0.1 1.4
16i19jan02-1026 47.0 4.9 5.6 5.2 0.5 8.6
DISSOLVED OXYGEN ANALYSIS FOR 19 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
Notes:
Internal Calibration
CMD CMD, EEK, JCK
Measured D.O.  Reading3
[mg/L]
Conducted By:





























Table A-126.  Raw data from conductivity analysis of the 19-Jan-02 storm event 
Event Date: 19-Jan-2002 SM:  25101
Precipitation: Moderate Orion 290A
Previous Dry Hours: 5
Traffic: Light
Time Line: 9:58 to 11:40
Time = 0 9:58
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-0939 0.0
1i19jan02-0958 19.0 405.0 406.0 405.5 0.7 0.2
2i19jan02-0959 20.0 286.0 286.0 286.0 0.0 0.0
3i19jan02-1000 21.0 289.0 289.0 289.0 0.0 0.0
4i19jan02-1001 22.0 289.0 289.0 289.0 0.0 0.0
5i19jan02-1002 23.0 292.0 292.0 292.0 0.0 0.0
6i19jan02-1003 24.0 291.0 292.0 291.5 0.7 0.2
7i19jan02-1004 25.0 290.0 290.0 290.0 0.0 0.0
8i19jan02-1005 26.0 287.0 286.0 286.5 0.7 0.2
9i19jan02-1006 27.0 292.0 292.0 292.0 0.0 0.0
10i19jan02-1007 28.0 294.0 295.0 294.5 0.7 0.2
11i19jan02-1009 30.0 297.0 297.0 297.0 0.0 0.0
12i19jan02-1011 32.0 276.0 276.0 276.0 0.0 0.0
13i19jan02-1013 34.0 258.0 258.0 258.0 0.0 0.0
14i19jan02-1015 36.0 254.0 254.0 254.0 0.0 0.0
15i19jan02-1023 44.0 280.0 280.0 280.0 0.0 0.0






































Table A-127.  Characterization and chronology summary for the 24-Jan-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Light Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 68.0 (min) (inch) (inch) 11:40 Storm Chasers Arrive
Traffic: Moderate 13:00 0.03 0.03 0.4972 Light drizzle starts
Time Line: 12:15 to 12:36 13:15 0.07 0.1 11:58 Light drizzle stops
Readings Taken by: EEK, CMD 13:30 0 0.1 12:00 2 min= 149 vehicles 
Experimental Storm 13:45 0.01 0.11 12:15 Rain Starts
System: Charcterization 0.11 Time = 0
Experimental Site E.Lakeshore 2 min= 113 vehicles   
Experimental Station 12:19 Rain Stops
Site Location: Baton Rouge, LA 12:20 Rain Starts
#1 1 L = 6.28 sec.
12:21 #2 1 L = 6.66 sec.
12:22 #3 1 L = 7.25 sec.
12:23 #4 1 L = 8.37 sec.
12:24 #5 1 L = 8.10 sec.
12:25 #6 1 L = 10.25 sec.
12:26 #7 1 L = 4.94 sec.
Time to4 Vessel Calc. 12:27 #8 1 L = 4.50 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 12:28 #9 1 L = 4.13 sec.
Time Time Vessel Rate Volume Vol. 12:29 #10 1 L = 6.15 sec.
(min) (sec) (L) (L/min) (L) (L) Rain Stops
12:15 12:30 #11 1 L = 6.75 sec.
12:20 5.0 6.3 1.0 9.6 1.0 1.0 12:32 #12 1 L = 10.09 sec.
12:21 6.0 6.7 1.0 9.0 9.3 10.3 12:34 #13 1 L = 15.81 sec.
12:22 7.0 7.3 1.0 8.3 8.6 18.9 12:36 #14 1 L = 30.23 sec.
12:23 8.0 8.4 1.0 7.2 7.7 26.6 End of runoff
12:24 9.0 8.1 1.0 7.4 7.3 33.9 12:40 2 min= 134 vehicles
12:25 10.0 10.3 1.0 5.9 6.6 40.6
12:26 11.0 4.9 1.0 12.1 9.0 49.6
12:27 12.0 4.5 1.0 13.3 12.7 62.3
12:28 13.0 4.1 1.0 14.5 13.9 76.2
12:29 14.0 6.2 1.0 9.8 12.1 88.4
12:30 15.0 6.8 1.0 8.9 9.3 97.7
12:32 17.0 10.1 1.0 5.9 14.8 112.5
12:34 19.0 15.8 1.0 3.8 9.7 122.3
12:36 21.0 30.2 1.0 2.0 5.8 128.1
128.1
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 113.0 56.5 0.0 0.0
21.0 NA(5) 65.3 1278.9 1278.9
25.0 134.0 67.0 264.6 1543.5
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated  
1543.5     from measured data (from time = 0 to end of runoff).Vehicle loading during storm event (vehicles)
Notes:
12:36




Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)






























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain - 12:15
1i24jan02-1220 5.0 9.6 390.7 109.3 0.28 448.75 226.3 0.50 52.0 345.0
2i24jan02-1221 6.0 9.0 306.0 78.7 0.26 397.50 275.0 0.69 40.5 286.0
3i24jan02-1222 7.0 8.3 282.0 66.0 0.23 417.50 231.3 0.55 41.0 296.0
4i24jan02-1223 8.0 7.2 286.7 75.3 0.26 451.25 216.3 0.48 41.5 326.8
5i24jan02-1224 9.0 7.4 256.0 66.0 0.26 435.00 296.3 0.68 42.5 324.0
6i24jan02-1225 10.0 5.9 327.3 94.0 0.29 490.00 233.8 0.48 49.5 373.8
7i24jan02-1226 11.0 12.1 771.3 192.7 0.25 595.00 198.8 0.33 64.5 492.0
8i24jan02-1227 12.0 13.3 528.7 129.3 0.24 496.25 177.5 0.36 57.5 440.8
9i24jan02-1228 13.0 14.5 390.0 110.0 0.28 416.25 160.0 0.38 49.0 388.4
10i24jan02-1229 14.0 9.8 244.7 72.0 0.29 358.75 176.3 0.49 42.5 295.6
11i24jan02-1230 15.0 8.9 213.3 63.3 0.30 355.00 178.8 0.50 47.0 311.8
12i24jan02-1232 17.0 5.9 206.7 69.3 0.34 365.00 138.8 0.38 45.5 308.8
13i24jan02-1234 19.0 3.8 190.0 65.3 0.34 383.75 197.5 0.51 49.5 309.4
14i24jan02-1236 21.0 2.0 168.7 60.7 0.36 371.25 198.8 0.54 50.5 297.6
341.8 92.9 427.3 199.2 48.3 348.8
43.8 11.9 54.7 25.5 6.2 44.7
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 128.1 L.  
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 24 JANUARY 2002 STORM EVENT (PAGE 1 OF 2)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85





Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A
ELAB:118:LSU 4000-200 NTU 
Combination pH Electrode
 
            
 306
 Table A-129.  Summary of probe-based analysis for the 24-Jan-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 24-Jan-2002
8863 Orion 290A ELAB:118:LSU 24-Jan-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 24-Jan-2002
49315-00 Hach DR/2010 ELAB:118:LSU 15-Jan-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain - 12:15
1i24jan02-1220 5.0 9.6 6.5 224.0 457.0 22.8 7.0 467.5
2i24jan02-1221 6.0 9.0 6.6 207.0 451.6 23.0 6.6 433.5
3i24jan02-1222 7.0 8.3 6.6 204.0 454.3 23.0 5.8 427.0
4i24jan02-1223 8.0 7.2 6.7 199.0 447.7 22.8 6.7 417.5
5i24jan02-1224 9.0 7.4 6.7 200.0 446.4 22.9 6.1 419.0
6i24jan02-1225 10.0 5.9 6.7 200.5 447.1 23.1 7.2 419.5
7i24jan02-1226 11.0 12.1 6.8 162.0 445.5 23.2 6.5 341.0
8i24jan02-1227 12.0 13.3 6.8 140.0 440.5 23.0 6.6 295.0
9i24jan02-1228 13.0 14.5 6.8 129.0 441.6 22.9 6.1 272.0
10i24jan02-1229 14.0 9.8 6.7 126.0 443.5 23.0 6.9 266.0
11i24jan02-1230 15.0 8.9 6.7 138.5 444.5 22.7 6.9 293.0
12i24jan02-1232 17.0 5.9 6.6 152.0 449.9 22.8 7.1 319.5
13i24jan02-1234 19.0 3.8 6.6 163.5 450.2 22.8 6.9 343.5
14i24jan02-1236 21.0 2.0 6.6 174.5 452.1 22.2 6.0 366.5
6.7 164.8 445.1 22.8 6.6 346.3
21.1 0.8
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  128.1 L.  
pH:[4] [7] [10] (slope = 99.9%)




Calculated Mean of Probe-Based Analysis Data1





 STORM CHARACTERIZATION SUMMARY FOR 24 JANUARY 2002 STORM EVENT (PAGE 2 0F 2)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information








Table A-130.  Summary of dissolved (< 0.45 µm) metal analysis for the 24-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:15
1i24jan02-1220 5.0 9.6 1.09 0.0 0.0 1.09 0.0 0.0 1.09 16.4 17.7 1.09 15.3 16.6 1.09 5.775 6.3
2i24jan02-1221 6.0 9.0 1.09 19.0 20.6 1.09 0.0 0.0 1.09 20.9 22.6 1.09 49.5 53.7 1.09 3.82 4.1
3i24jan02-1222 7.0 8.3 1.09 15.5 16.8 1.09 0.0 0.0 1.09 14.2 15.4 1.09 25.5 27.7 1.09 5.73 6.2
4i24jan02-1223 8.0 7.2 1.09 7.2 7.8 1.09 0.0 0.0 1.09 14.2 15.4 1.09 16.5 17.9 1.09 0.172 0.2
5i24jan02-1224 9.0 7.4 1.09 21.4 23.2 1.09 0.0 0.0 1.09 14.6 15.8 1.09 20.8 22.6 1.09 1.095 1.2
6i24jan02-1225 10.0 5.9 1.09 23.3 25.2 1.09 0.0 0.0 1.09 15.7 17.0 1.09 27.4 29.7 1.09 4.79 5.2
7i24jan02-1226 11.0 12.1 1.09 7.3 7.9 1.09 0.0 0.0 1.09 13.7 14.9 1.09 10.2 11.1 1.09 0.3575 0.4
8i24jan02-1227 12.0 13.3 1.09 15.2 16.5 1.09 0.0 0.0 1.09 10.7 11.6 1.09 12.7 13.7 1.09 0.2565 0.3
9i24jan02-1228 13.0 14.5 1.09 22.9 24.8 1.09 0.0 0.0 1.09 8.0 8.7 1.09 16.5 17.8 1.09 0 0.0
10i24jan02-1229 14.0 9.8 1.09 18.9 20.5 1.09 0.0 0.0 1.09 7.9 8.5 1.09 17.8 19.3 1.09 0 0.0
11i24jan02-1230 15.0 8.9 1.09 31.2 33.9 1.09 0.0 0.0 1.09 8.2 8.9 1.09 24.9 27.0 1.09 0 0.0
12i24jan02-1232 17.0 5.9 1.09 13.8 15.0 1.09 0.0 0.0 1.09 8.1 8.8 1.09 15.2 16.5 1.09 0 0.0
13i24jan02-1234 19.0 3.8 1.09 16.3 17.7 1.09 0.0 0.0 1.09 8.3 9.0 1.09 28.9 31.4 1.09 0.0166 0.0
14i24jan02-1236 21.0 2.0 1.09 16.8 18.2 1.09 0.0 0.0 1.09 15.2 16.5 1.09 17.8 19.3 1.09 0 0.0
18.5 0.0 12.7 22.6 1.4
2.4 0.0 1.6 2.9 0.2
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  128.1 L.  
Event Mean Concentration4 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 








Table A-130 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 24-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:15
1i24jan02-1220 5.0 9.6 1.09 18.3 19.8 1.09 101.2 109.8 1.09 18.7 20.3 1.09 4.1 4.4 1.09 2.4 2.6
2i24jan02-1221 6.0 9.0 1.09 22.1 23.9 1.09 42.6 46.2 1.09 0.8 0.9 1.09 8.8 9.5 1.09 3.0 3.3
3i24jan02-1222 7.0 8.3 1.09 13.2 14.3 1.09 26.4 28.6 1.09 0.5 0.6 1.09 2.3 2.4 1.09 1.3 1.4
4i24jan02-1223 8.0 7.2 1.09 12.4 13.4 1.09 23.7 25.7 1.09 0.5 0.5 1.09 2.2 2.4 1.09 1.6 1.7
5i24jan02-1224 9.0 7.4 1.09 13.0 14.1 1.09 25.3 27.5 1.09 0.5 0.5 1.09 1.3 1.4 1.09 1.3 1.4
6i24jan02-1225 10.0 5.9 1.09 12.4 13.4 1.09 30.5 33.0 1.09 0.6 0.6 1.09 2.2 2.4 1.09 1.3 1.4
7i24jan02-1226 11.0 12.1 1.09 11.6 12.6 1.09 22.4 24.3 1.09 0.6 0.7 1.09 2.0 2.2 1.09 1.8 2.0
8i24jan02-1227 12.0 13.3 1.09 11.2 12.1 1.09 21.8 23.7 1.09 0.5 0.5 1.09 1.7 1.9 1.09 1.2 1.3
9i24jan02-1228 13.0 14.5 1.09 11.6 12.5 1.09 22.2 24.0 1.09 0.5 0.5 1.09 2.2 2.4 1.09 1.7 1.8
10i24jan02-1229 14.0 9.8 1.09 8.8 9.5 1.09 38.2 41.4 1.09 0.4 0.5 1.09 2.2 2.4 1.09 1.2 1.3
11i24jan02-1230 15.0 8.9 1.09 9.6 10.4 1.09 39.9 43.2 1.09 0.5 0.6 1.09 2.2 2.4 1.09 1.3 1.4
12i24jan02-1232 17.0 5.9 1.09 13.7 14.9 1.09 73.0 79.2 1.09 0.6 0.7 1.09 4.1 4.4 1.09 1.3 1.4
13i24jan02-1234 19.0 3.8 1.09 12.9 14.0 1.09 52.7 57.2 1.09 0.7 0.7 1.09 3.0 3.3 1.09 2.3 2.5
14i24jan02-1236 21.0 2.0 1.09 13.5 14.6 1.09 41.6 45.1 1.09 0.6 0.6 1.09 2.9 3.1 1.09 1.9 2.1
13.7 41.1 1.4 3.1 1.8
1.8 5.3 0.2 0.4 0.2
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were derived by adding 5-mL of trace metal HNO3 to 59-mL of sample.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  128.1 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-131. Summary of particulate metal analysis for the 24-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:15
1i24jan02-1220 5.0 9.6 1.67 1500.0 2505.0 1.67 10.3 17.3 1.67 38.1 63.6 1.67 1905.0 3181.4 1.67 4.2 7.0
2i24jan02-1221 6.0 9.0 1.67 1186.5 1981.5 1.67 11.6 19.3 1.67 29.6 49.3 1.67 1425.0 2379.8 1.67 3.8 6.3
3i24jan02-1222 7.0 8.3 1.67 1490.0 2488.3 1.67 8.7 14.5 1.67 31.3 52.3 1.67 1560.0 2605.2 1.67 2.0 3.3
4i24jan02-1223 8.0 7.2 1.67 1215.0 2029.1 1.67 9.2 15.4 1.67 29.3 48.9 1.67 1370.0 2287.9 1.67 2.2 3.7
5i24jan02-1224 9.0 7.4 1.67 1615.0 2697.1 1.67 10.5 17.6 1.67 31.4 52.4 1.67 1565.0 2613.6 1.67 2.6 4.4
6i24jan02-1225 10.0 5.9 1.67 1490.0 2488.3 1.67 10.9 18.1 1.67 37.5 62.5 1.67 1760.0 2939.2 1.67 4.5 7.5
7i24jan02-1226 11.0 12.1 1.67 2380.0 3974.6 1.67 17.6 29.3 1.67 59.4 99.1 1.67 2715.0 4534.1 1.67 6.2 10.4
8i24jan02-1227 12.0 13.3 1.67 1785.0 2981.0 1.67 17.6 29.3 1.67 54.4 90.8 1.67 2355.0 3932.9 1.67 6.9 11.4
9i24jan02-1228 13.0 14.5 1.67 1335.0 2229.5 1.67 10.7 17.9 1.67 41.3 68.9 1.67 1740.0 2905.8 1.67 2.7 4.5
10i24jan02-1229 14.0 9.8 1.67 1250.0 2087.5 1.67 8.4 14.1 1.67 27.3 45.6 1.67 1435.0 2396.5 1.67 0.7 1.1
11i24jan02-1230 15.0 8.9 1.67 1370.0 2287.9 1.67 11.4 19.1 1.67 25.7 42.8 1.67 1420.0 2371.4 1.67 3.0 5.0
12i24jan02-1232 17.0 5.9 1.67 1210.0 2020.7 1.67 11.8 19.7 1.67 23.7 39.6 1.67 1340.0 2237.8 1.67 3.4 5.6
13i24jan02-1234 19.0 3.8 1.67 1300.0 2171.0 1.67 10.9 18.3 1.67 23.6 39.4 1.67 1395.0 2329.7 1.67 2.5 4.1
14i24jan02-1236 21.0 2.0 1.67 1015.0 1695.1 1.67 10.8 18.0 1.67 20.3 33.9 1.67 1190.0 1987.3 1.67 3.1 5.2
2444.8 19.7 58.6 2831.8 5.9
313.1 2.5 7.5 362.6 0.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  128.1 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
 METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 3 OF 4)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction






Table A-131 (continued).  Summary of particulate metal analysis for the 24-Jan-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:15
1i24jan02-1220 5.0 9.6 1.67 16.7 27.8 1.67 133.0 222.1 1.67 2.0 3.4 1.67 2.4 4.0 1.67 16.9 28.2
2i24jan02-1221 6.0 9.0 1.67 11.7 19.5 1.67 113.5 189.5 1.67 1.8 3.1 1.67 1.8 3.0 1.67 11.6 19.3
3i24jan02-1222 7.0 8.3 1.67 12.6 21.0 1.67 115.0 192.1 1.67 1.4 2.3 1.67 1.8 3.0 1.67 12.0 20.0
4i24jan02-1223 8.0 7.2 1.67 10.9 18.2 1.67 106.1 177.2 1.67 2.0 3.3 1.67 1.7 2.8 1.67 10.6 17.8
5i24jan02-1224 9.0 7.4 1.67 12.0 20.0 1.67 105.0 175.3 1.67 1.3 2.1 1.67 1.9 3.2 1.67 11.2 18.6
6i24jan02-1225 10.0 5.9 1.67 14.1 23.5 1.67 132.5 221.3 1.67 2.4 4.1 1.67 2.0 3.3 1.67 12.7 21.1
7i24jan02-1226 11.0 12.1 1.67 24.7 41.2 1.67 186.5 311.5 1.67 2.4 4.0 1.67 2.6 4.3 1.67 19.1 31.8
8i24jan02-1227 12.0 13.3 1.67 22.3 37.2 1.67 159.0 265.5 1.67 2.7 4.4 1.67 2.3 3.9 1.67 16.9 28.1
9i24jan02-1228 13.0 14.5 1.67 20.1 33.5 1.67 134.0 223.8 1.67 2.2 3.7 1.67 2.4 4.0 1.67 14.2 23.6
10i24jan02-1229 14.0 9.8 1.67 15.8 26.3 1.67 255.0 425.9 1.67 1.5 2.5 1.67 2.0 3.3 1.67 9.9 16.4
11i24jan02-1230 15.0 8.9 1.67 15.4 25.7 1.67 106.0 177.0 1.67 1.3 2.2 1.67 1.8 3.0 1.67 9.9 16.5
12i24jan02-1232 17.0 5.9 1.67 17.3 28.9 1.67 97.2 162.3 1.67 1.7 2.9 1.67 2.1 3.5 1.67 11.2 18.6
13i24jan02-1234 19.0 3.8 1.67 15.7 26.2 1.67 115.0 192.1 1.67 2.1 3.5 1.67 1.9 3.2 1.67 11.2 18.6
14i24jan02-1236 21.0 2.0 1.67 12.6 21.0 1.67 111.0 185.4 1.67 2.6 4.3 1.67 1.4 2.4 1.67 9.1 15.2
27.7 228.5 3.2 3.4 21.3
3.5 29.3 0.4 0.4 2.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factors were determined following the digestion process.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  128.1 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 4 OF 4)
Cu (m/z = 63)
Particulate Fraction
Zn (m/z = 64) As (m/z = 75) Cd (m/z = 114) Pb (m/z = 208)
 
 




Table A-132.  Summary of particle analysis for the 24-Jan-02 storm event 
Event Date:
Time 0: 12:15
Site Location: Baton Rouge, LA LISST Sequoia
Traffic Conditions: Heavy Analysis Performed by: AAB
Previous Dry Hours: 68.0
Event Collected By: EEK, CMD
Start of Runoff 12:20





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-12:15 0.0
1i24jan02-1220 5.0 3.185 9.00E+07 0.962 32.0 3.91 1.411 26.10 20.0 494.98 1286.94 390.67 1.59E+07
2i24jan02-1221 6.0 3.227 7.50E+07 0.958 32.0 3.61 1.379 29.15 20.0 366.24 952.22 306.00 1.49E+07
3i24jan02-1222 7.0 3.186 7.50E+07 0.963 32.0 3.44 1.365 29.36 20.0 389.93 1013.82 282.00 1.83E+07
4i24jan02-1223 8.0 3.293 8.50E+07 0.961 32.0 3.20 1.356 25.02 20.0 357.95 930.66 286.67 2.08E+07
5i24jan02-1224 9.0 3.244 7.00E+07 0.965 32.0 3.13 1.351 25.62 20.0 342.78 891.22 256.00 2.13E+07
6i24jan02-1225 10.0 3.203 4.00E+07 0.969 32.0 3.16 1.352 25.87 20.0 449.66 1169.11 327.33 2.71E+07
7i24jan02-1226 11.0 3.168 9.50E+07 0.967 32.0 3.40 1.356 25.98 20.0 569.20 1479.93 771.33 2.76E+07
8i24jan02-1227 12.0 3.127 8.50E+07 0.970 32.0 3.40 1.357 27.57 20.0 530.15 1378.40 528.67 2.59E+07
9i24jan02-1228 13.0 3.177 7.50E+07 0.968 32.0 3.28 1.356 27.48 20.0 401.90 1044.95 390.00 2.17E+07
10i24jan02-1229 14.0 3.230 5.50E+07 0.965 32.0 3.03 1.351 26.63 20.0 269.91 701.76 244.67 1.85E+07
11i24jan02-1230 15.0 3.253 3.00E+07 0.966 32.0 2.88 1.349 23.66 20.0 141.54 368.00 213.33 1.13E+07
12i24jan02-1232 17.0 3.279 5.50E+07 0.964 32.0 2.78 1.345 22.11 20.0 235.50 611.59 206.67 2.09E+07
13i24jan02-1234 19.0 3.338 5.50E+07 0.960 32.0 2.72 1.344 19.52 20.0 199.68 519.16 190.00 1.91E+07
14i24jan02-1236 21.0 3.299 4.50E+07 0.961 32.0 2.72 1.342 20.55 20.0 190.71 495.64 168.67 1.82E+07
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
6.  Dilution Factor (DF) = (Volume of Sample + Volume of DI Water)/Volume of Sample. The analyzer raw data is multiplied by the DF
Power Law Parameters (mean)1
Particle Analyzer:
Mixing Speed:
Analysis Location: 118 Engr. Annex
#103
35%






8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.














Table A-133.  Summary of total alkalinity analysis for the 24-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: EEK, CMD
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 53.0 51.0 2.7
2i24jan02-1221 6.0 42.0 39.0 5.2
3i24jan02-1222 7.0 42.0 40.0 3.4
4i24jan02-1223 8.0 41.0 42.0 1.7
5i24jan02-1224 9.0 44.0 41.0 5.0
6i24jan02-1225 10.0 50.0 49.0 1.4
7i24jan02-1226 11.0 63.0 66.0 3.3
8i24jan02-1227 12.0 57.0 58.0 1.2
9i24jan02-1228 13.0 49.0 49.0 0.0
10i24jan02-1229 14.0 45.0 40.0 8.3
11i24jan02-1230 15.0 50.0 44.0 9.0
12i24jan02-1232 17.0 46.0 45.0 1.6
13i24jan02-1234 19.0 49.0 50.0 1.4
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Table A-134.  Raw data from total alkalinity analysis of the 24-Jan-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: EEK, CMD
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 100.0 7.12 4.56 0.0 5.3 53.0
2i24jan02-1221 6.0 100.0 7.07 4.60 5.3 9.5 42.0
3i24jan02-1222 7.0 100.0 7.31 4.56 9.5 13.7 42.0
4i24jan02-1223 8.0 100.0 7.35 4.58 13.7 17.8 41.0
5i24jan02-1224 9.0 100.0 7.35 4.51 17.8 22.2 44.0
6i24jan02-1225 10.0 100.0 7.29 4.46 22.2 27.2 50.0
7i24jan02-1226 11.0 100.0 7.34 4.49 27.2 33.5 63.0
8i24jan02-1227 12.0 100.0 7.34 4.47 33.5 39.2 57.0
9i24jan02-1228 13.0 100.0 7.37 4.51 39.2 44.1 49.0
10i24jan02-1229 14.0 100.0 7.34 4.40 0.0 4.5 45.0
11i24jan02-1230 15.0 100.0 7.32 4.40 4.5 9.5 50.0
12i24jan02-1232 17.0 100.0 7.32 4.47 9.9 14.5 46.0
13i24jan02-1234 19.0 100.0 7.31 4.60 14.5 19.4 49.0
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Table A-134 (continued).  Raw data from total alkalinity analysis of the 24-Jan-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: EEK, CMD
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 100.0 7.02 4.57 0.0 5.1 51.0
2i24jan02-1221 6.0 100.0 7.08 4.53 5.1 9.0 39.0
3i24jan02-1222 7.0 100.0 7.08 4.49 9.0 13.0 40.0
4i24jan02-1223 8.0 100.0 7.12 4.55 13.0 17.2 42.0
5i24jan02-1224 9.0 100.0 7.13 4.51 17.2 21.3 41.0
6i24jan02-1225 10.0 100.0 7.08 4.48 21.3 26.2 49.0
7i24jan02-1226 11.0 100.0 7.10 4.43 26.2 32.8 66.0
8i24jan02-1227 12.0 100.0 7.15 4.40 32.8 38.6 58.0
9i24jan02-1228 13.0 100.0 7.11 4.43 38.6 43.5 49.0
10i24jan02-1229 14.0 100.0 7.12 4.60 0.0 4.0 40.0
11i24jan02-1230 15.0 100.0 7.08 4.42 4.0 8.4 44.0
12i24jan02-1232 17.0 100.0 7.08 4.45 8.4 12.9 45.0
13i24jan02-1234 19.0 100.0 7.28 4.43 24.5 29.5 50.0





Light Orion 290-A 
68
Heavy 24-Jan-2002
TOTAL ALKALINITY ANALYSIS FOR 24 JANUARY 2002 EVENT (PAGE 3 OF 3)
 Precipitation Event Information Laboratory Analysis Specifications
























Time = 0 Conducted by: EEK
Readings Taken by: Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 340.0 341.0 350.0 352.0 342.0 345.0 5.6 1.6
2i24jan02-1221 6.0 289.0 285.0 283.0 287.0 286.0 286.0 2.2 0.8
3i24jan02-1222 7.0 292.0 295.0 301.0 298.0 294.0 296.0 3.5 1.2
4i24jan02-1223 8.0 332.0 321.0 324.0 322.0 335.0 326.8 6.3 1.9
5i24jan02-1224 9.0 315.0 317.0 325.0 327.0 336.0 324.0 8.4 2.6
6i24jan02-1225 10.0 357.0 390.0 372.0 386.0 364.0 373.8 14.1 3.8
7i24jan02-1226 11.0 484.0 496.0 494.0 489.0 497.0 492.0 5.4 1.1
8i24jan02-1227 12.0 426.0 436.0 427.0 475.0 440.0 440.8 20.0 4.5
9i24jan02-1228 13.0 349.0 351.0 458.0 413.0 371.0 388.4 46.6 12.0
10i24jan02-1229 14.0 297.0 300.0 298.0 296.0 287.0 295.6 5.0 1.7
11i24jan02-1230 15.0 311.0 310.0 312.0 313.0 313.0 311.8 1.3 0.4
12i24jan02-1232 17.0 309.0 319.0 311.0 307.0 298.0 308.8 7.6 2.4
13i24jan02-1234 19.0 308.0 311.0 312.0 308.0 308.0 309.4 1.9 0.6
14i24jan02-1236 21.0 295.0 295.0 297.0 296.0 305.0 297.6 4.2 1.4
68
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TURBIDITY ANALYSIS FOR 24 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 




1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.

























     Table A-136.  Total chemical oxygen demand (COD) analysis for the 24-Jan-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -2.50
Event Sampling Date: Standard 100 0.0 0.046 112.50
Sampled By: Standard 200 0.0 0.090 221.25
Test Date: Standard 400 0.0 0.178 442.50
Time 0 for Event: Standard 600 0.0 0.265 660.00
CODs Conducted by: Standard 800 0.0 0.354 882.50
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 2.0 1A 0.098 0.098 0.0980 242.50 1B 0.083 0.084 0.0835 206.25 224.4 25.6 16.2 448.8
2i24jan02-1221 6.0 2.0 2A 0.081 0.082 0.0815 201.25 2B 0.079 0.080 0.0795 196.25 198.8 3.5 2.5 397.5
3i24jan02-1222 7.0 2.0 3A 0.082 0.082 0.0820 202.50 3B 0.087 0.087 0.0870 215.00 208.8 8.8 6.0 417.5
4i24jan02-1223 8.0 2.0 4A 0.088 0.089 0.0885 218.75 4B 0.094 0.094 0.0940 232.50 225.6 9.7 6.1 451.3
5i24jan02-1224 9.0 2.0 5A 0.087 0.087 0.0870 215.00 5B 0.089 0.089 0.0890 220.00 217.5 3.5 2.3 435.0
6i24jan02-1225 10.0 2.0 6A 0.099 0.099 0.0990 245.00 6B 0.099 0.099 0.0990 245.00 245.0 0.0 0.0 490.0
7i24jan02-1226 11.0 2.0 7A 0.120 0.120 0.1200 297.50 7B 0.120 0.120 0.1200 297.50 297.5 0.0 0.0 595.0
8i24jan02-1227 12.0 2.0 8A 0.099 0.100 0.0995 246.25 8B 0.101 0.101 0.1010 250.00 248.1 2.7 1.5 496.3
9i24jan02-1228 13.0 2.0 9A 0.082 0.083 0.0825 203.75 9B 0.086 0.086 0.0860 212.50 208.1 6.2 4.2 416.3
10i24jan02-1229 14.0 2.0 10A 0.073 0.073 0.0730 180.00 10B 0.072 0.073 0.0725 178.75 179.4 0.9 0.7 358.8
11i24jan02-1230 15.0 2.0 11A 0.072 0.072 0.0720 177.50 11B 0.072 0.072 0.0720 177.50 177.5 0.0 0.0 355.0
12i24jan02-1232 17.0 2.0 12A 0.075 0.075 0.0750 185.00 12B 0.073 0.073 0.0730 180.00 182.5 3.5 2.7 365.0
13i24jan02-1234 19.0 2.0 13A 0.076 0.077 0.0765 188.75 13B 0.079 0.079 0.0790 195.00 191.9 4.4 3.3 383.8
14i24jan02-1236 21.0 2.0 14A 0.074 0.075 0.0745 183.75 14B 0.076 0.076 0.0760 187.50 185.6 2.7 2.0 371.3
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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  Table A-137.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 24-Jan-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -2.50
Sampling Date: Standard 100 0.0 0.046 112.50
Sampled By: Standard 200 0.0 0.090 221.25
Test Date: Standard 400 0.0 0.178 442.50
Time 0 for Event: Standard 600 0.0 0.265 660.00
Conducted by: Standard 800 0.0 0.354 882.50
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 2.0 1A 0.046 0.047 0.0465 113.75 1B 0.046 0.046 0.0460 112.50 113.13 0.9 1.1 226.25
2i24jan02-1221 6.0 2.0 2A 0.067 0.067 0.0670 165.00 2B 0.045 0.045 0.0450 110.00 137.50 38.9 40.0 275.00
3i24jan02-1222 7.0 2.0 3A 0.048 0.048 0.0480 117.50 3B 0.046 0.047 0.0465 113.75 115.63 2.7 3.2 231.25
4i24jan02-1223 8.0 2.0 4A 0.044 0.044 0.0440 107.50 4B 0.044 0.045 0.0445 108.75 108.13 0.9 1.2 216.25
5i24jan02-1224 9.0 2.0 5A 0.060 0.060 0.0600 147.50 5B 0.06 0.061 0.0605 148.75 148.13 0.9 0.8 296.25
6i24jan02-1225 10.0 2.0 6A 0.045 0.045 0.0450 110.00 6B 0.05 0.051 0.0505 123.75 116.88 9.7 11.8 233.75
7i24jan02-1226 11.0 2.0 7A 0.042 0.041 0.0415 101.25 7B 0.04 0.040 0.0400 97.50 99.38 2.7 3.8 198.75
8i24jan02-1227 12.0 2.0 8A 0.035 0.036 0.0355 86.25 8B 0.037 0.038 0.0375 91.25 88.75 3.5 5.6 177.50
9i24jan02-1228 13.0 2.0 9A 0.032 0.032 0.0320 77.50 9B 0.034 0.034 0.0340 82.50 80.00 3.5 6.3 160.00
10i24jan02-1229 14.0 2.0 10A 0.035 0.034 0.0345 83.75 10B 0.038 0.038 0.0380 92.50 88.13 6.2 9.9 176.25
11i24jan02-1230 15.0 2.0 11A 0.037 0.038 0.0375 91.25 11B 0.036 0.036 0.0360 87.50 89.38 2.7 4.2 178.75
12i24jan02-1232 17.0 2.0 12A 0.021 0.022 0.0215 51.25 12B 0.036 0.036 0.0360 87.50 69.38 25.6 52.3 138.75
13i24jan02-1234 19.0 2.0 13A 0.039 0.040 0.0395 96.25 13B 0.041 0.042 0.0415 101.25 98.75 3.5 5.1 197.50
14i24jan02-1236 21.0 2.0 14A 0.041 0.042 0.0415 101.25 14B 0.04 0.040 0.0400 97.50 99.38 2.7 3.8 198.75
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.
Sample ID
Standards Made 1/15/2002 
Standards Run    1/15/2002
CHEMICAL OXYGEN DEMAND ANALYSIS FOR 24 JANUARY 2002 EVENT (PAGE 2 OF 2)
24-Jan-2002
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Table A-138.  Summary of suspended solids analysis for the 24-Jan-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date: 24-Jan-2002
Traffic: Samples Collected By: EEK, CMD
Time Line: Analysis Date: 24-Jan-2002
Time = 0 Conducted By: EEK
Readings Taken by: Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 340.0 390.0 442.0 390.7 51.0 13.1
2i24jan02-1221 6.0 304.0 288.0 326.0 306.0 19.1 6.2
3i24jan02-1222 7.0 284.0 274.0 288.0 282.0 7.2 2.6
4i24jan02-1223 8.0 274.0 290.0 296.0 286.7 11.4 4.0
5i24jan02-1224 9.0 262.0 256.0 250.0 256.0 6.0 2.3
6i24jan02-1225 10.0 304.0 348.0 330.0 327.3 22.1 6.8
7i24jan02-1226 11.0 736.0 754.0 824.0 771.3 46.5 6.0
8i24jan02-1227 12.0 478.0 548.0 560.0 528.7 44.3 8.4
9i24jan02-1228 13.0 384.0 394.0 392.0 390.0 5.3 1.4
10i24jan02-1229 14.0 244.0 250.0 240.0 244.7 5.0 2.1
11i24jan02-1230 15.0 216.0 210.0 214.0 213.3 3.1 1.4
12i24jan02-1232 17.0 206.0 206.0 208.0 206.7 1.2 0.6
13i24jan02-1234 19.0 196.0 194.0 180.0 190.0 8.7 4.6
14i24jan02-1236 21.0 168.0 168.0 170.0 168.7 1.2 0.7
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain - 12:15 0.0 0.0 0.0 0.0
1i24jan02-1220 5.0 82.0 106.0 140.0 109.3 29.1 26.7
2i24jan02-1221 6.0 76.0 74.0 86.0 78.7 6.4 8.2
3i24jan02-1222 7.0 70.0 60.0 68.0 66.0 5.3 8.0
4i24jan02-1223 8.0 72.0 76.0 78.0 75.3 3.1 4.1
5i24jan02-1224 9.0 70.0 70.0 58.0 66.0 6.9 10.5
6i24jan02-1225 10.0 88.0 102.0 92.0 94.0 7.2 7.7
7i24jan02-1226 11.0 176.0 192.0 210.0 192.7 17.0 8.8
8i24jan02-1227 12.0 116.0 132.0 140.0 129.3 12.2 9.4
9i24jan02-1228 13.0 112.0 108.0 110.0 110.0 2.0 1.8
10i24jan02-1229 14.0 72.0 72.0 72.0 72.0 0.0 0.0
11i24jan02-1230 15.0 62.0 64.0 64.0 63.3 1.2 1.8
12i24jan02-1232 17.0 68.0 72.0 68.0 69.3 2.3 3.3
13i24jan02-1234 19.0 64.0 70.0 62.0 65.3 4.2 6.4
14i24jan02-1236 21.0 58.0 60.0 64.0 60.7 3.1 5.0
(1) SSC = Suspended Solids Concentrations 
(2) VSSC = Volatile Suspended Solids Concentrations 
Notes
E-Lab:118:Engineering Annex





Summary of VSSC Analyses
Measurements
(mg/L)
Summary of SSC Analyses
Measurements
(mg/L)
Laboratory Analysis SpecificationsPrecipitation Event Information
















Table A-139.  Raw data from total suspended and volatile suspended solids analysis of the 
24-Jan-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 1.0685 50.0 1.0855 1.0814 340.0 82.0
2i24jan02-1221 6.0 1.0752 50.0 1.0904 1.0866 304.0 76.0
3i24jan02-1222 7.0 1.0757 50.0 1.0899 1.0864 284.0 70.0
4i24jan02-1223 8.0 1.0701 50.0 1.0838 1.0802 274.0 72.0
5i24jan02-1224 9.0 1.0719 50.0 1.085 1.0815 262.0 70.0
6i24jan02-1225 10.0 1.0754 50.0 1.0906 1.0862 304.0 88.0
7i24jan02-1226 11.0 1.071 50.0 1.1078 1.099 736.0 176.0
8i24jan02-1227 12.0 1.0776 50.0 1.1015 1.0957 478.0 116.0
9i24jan02-1228 13.0 1.0779 50.0 1.0971 1.0915 384.0 112.0
10i24jan02-1229 14.0 1.0727 50.0 1.0849 1.0813 244.0 72.0
11i24jan02-1230 15.0 1.0740 50.0 1.0848 1.0817 216.0 62.0
12i24jan02-1232 17.0 1.0687 50.0 1.0790 1.0756 206.0 68.0
13i24jan02-1234 19.0 1.0661 50.0 1.0759 1.0727 196.0 64.0
14i24jan02-1236 21.0 1.0631 50.0 1.0715 1.0686 168.0 58.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 1.0756 50.0 1.0951 1.0898 390.0 106.0
2i24jan02-1221 6.0 1.0781 50.0 1.0925 1.0888 288.0 74.0
3i24jan02-1222 7.0 1.0753 50.0 1.0890 1.0860 274.0 60.0
4i24jan02-1223 8.0 1.0691 50.0 1.0836 1.0798 290.0 76.0
5i24jan02-1224 9.0 1.0746 50.0 1.0874 1.0839 256.0 70.0
6i24jan02-1225 10.0 1.0763 50.0 1.0937 1.0886 348.0 102.0
7i24jan02-1226 11.0 1.07 50.0 1.1077 1.0981 754.0 192.0
8i24jan02-1227 12.0 1.0777 50.0 1.1051 1.0985 548.0 132.0
9i24jan02-1228 13.0 1.0771 50.0 1.0968 1.0914 394.0 108.0
10i24jan02-1229 14.0 1.071 50.0 1.0835 1.0799 250.0 72.0
11i24jan02-1230 15.0 1.0726 50.0 1.0831 1.0799 210.0 64.0
12i24jan02-1232 17.0 1.0712 50.0 1.0815 1.0779 206.0 72.0
13i24jan02-1234 19.0 1.0613 50.0 1.0710 1.0675 194.0 70.0
14i24jan02-1236 21.0 1.0647 50.0 1.0731 1.0701 168.0 60.0
Calculated ResultsMeasured Data
Measurement A






Table A-139 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 24-Jan-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 1.0723 50.0 1.0944 1.0874 442.0 140.0
2i24jan02-1221 6.0 1.0754 50.0 1.0917 1.0874 326.0 86.0
3i24jan02-1222 7.0 1.0711 50.0 1.0855 1.0821 288.0 68.0
4i24jan02-1223 8.0 1.0713 50.0 1.0861 1.0822 296.0 78.0
5i24jan02-1224 9.0 1.0740 50.0 1.0865 1.0836 250.0 58.0
6i24jan02-1225 10.0 1.0693 50.0 1.0858 1.0812 330.0 92.0
7i24jan02-1226 11.0 1.0739 50.0 1.1151 1.1046 824.0 210.0
8i24jan02-1227 12.0 1.0753 50.0 1.1033 1.0963 560.0 140.0
9i24jan02-1228 13.0 1.0733 50.0 1.0929 1.0874 392.0 110.0
10i24jan02-1229 14.0 1.0716 50.0 1.0836 1.0800 240.0 72.0
11i24jan02-1230 15.0 1.0707 50.0 1.0814 1.0782 214.0 64.0
12i24jan02-1232 17.0 1.0701 50.0 1.0805 1.0771 208.0 68.0
13i24jan02-1234 19.0 1.0602 50.0 1.0692 1.0661 180.0 62.0
14i24jan02-1236 21.0 1.0651 50.0 1.0736 1.0704 170.0 64.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























             Table A-140.  Raw data from dissolved (< 0.45 µm)  metal analysis of the 24-Jan-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain - 12:15 0.0 0.0 0.0
1id24jan02-1220 5.0 0.0 0.0 0.0 0.0
2id24jan02-1221 6.0 5.1 32.8 19.0 145.8
3id24jan02-1222 7.0 16.0 14.9 15.5 7.1
4id24jan02-1223 8.0 4.9 9.4 7.2 62.5
5id24jan02-1224 9.0 18.6 24.2 21.4 26.2
6id24jan02-1225 10.0 13.0 33.5 23.3 88.2
7id24jan02-1226 11.0 14.5 0.0 7.3 200.0
8id24jan02-1227 12.0 6.8 23.7 15.2 111.0 1.  Dilutions have not been factored into raw data.
9id24jan02-1228 13.0 16.6 29.2 22.9 55.0 2.  Refer to Sample Legend.
10id24jan02-1229 14.0 23.7 14.1 18.9 50.8 3.  Mean is an arithmetic mean.
11id24jan02-1230 15.0 47.2 15.2 31.2 102.6 4.  Relative Percent Difference 
12id24jan02-1232 17.0 13.9 13.7 13.8 1.4      (for duplicate measurement).
13id24jan02-1234 19.0 27.3 5.4 16.3 134.0
14id24jan02-1236 21.0 10.6 22.9 16.8 73.4
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1id24jan02-1220 5.0 0.0 0.0 0.0 0.0 16.3 16.4 16.4 0.6 13.0 17.6 15.3 30.1
2id24jan02-1221 6.0 0.0 0.0 0.0 0.0 14.0 27.7 20.9 65.7 23.0 75.9 49.5 107.0
3id24jan02-1222 7.0 0.0 0.0 0.0 0.0 14.4 13.9 14.2 3.5 25.5 25.5 25.5 0.0
4id24jan02-1223 8.0 0.0 0.0 0.0 0.0 14.2 14.2 14.2 0.0 18.5 14.5 16.5 24.2
5id24jan02-1224 9.0 0.0 0.0 0.0 0.0 14.4 14.7 14.6 2.1 22.6 19.0 20.8 17.3
6id24jan02-1225 10.0 0.0 0.0 0.0 0.0 15.1 16.2 15.7 7.0 22.0 32.8 27.4 39.4
7id24jan02-1226 11.0 0.0 0.0 0.0 0.0 14.2 13.2 13.7 7.3 18.7 1.8 10.2 165.6
8id24jan02-1227 12.0 0.0 0.0 0.0 0.0 10.6 10.7 10.7 0.9 4.9 20.4 12.7 122.0
9id24jan02-1228 13.0 0.0 0.0 0.0 0.0 8.1 7.9 8.0 2.6 12.4 20.5 16.5 49.2
10id24jan02-1229 14.0 0.0 0.0 0.0 0.0 8.1 7.7 7.9 5.6 22.2 13.4 17.8 49.4
11id24jan02-1230 15.0 0.0 0.0 0.0 0.0 8.5 7.9 8.2 7.0 30.3 19.5 24.9 43.4
12id24jan02-1232 17.0 0.0 0.0 0.0 0.0 7.6 8.6 8.1 12.3 16.9 13.5 15.2 22.4
13id24jan02-1234 19.0 0.0 0.0 0.0 0.0 8.4 8.2 8.3 2.8 45.0 12.8 28.9 111.4
14id24jan02-1236 21.0 0.0 0.0 0.0 0.0 7.6 22.9 15.2 100.6 14.0 21.6 17.8 42.7
RAW METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-140 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 24-Jan-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1id24jan02-1220 5.0 5.4 6.2 5.8 13.3 20.0 16.5 18.3 19.2 154.0 48.4 101.2 104.3
2id24jan02-1221 6.0 2.1 5.5 3.8 89.0 14.4 29.7 22.1 69.4 31.0 54.1 42.6 54.3
3id24jan02-1222 7.0 7.7 3.8 5.7 69.1 13.4 12.9 13.2 3.8 26.5 26.2 26.4 1.1
4id24jan02-1223 8.0 0.2 0.1 0.2 61.6 12.5 12.2 12.4 2.4 24.0 23.4 23.7 2.5
5id24jan02-1224 9.0 1.1 1.1 1.1 0.9 12.7 13.3 13.0 4.6 25.1 25.5 25.3 1.6
6id24jan02-1225 10.0 4.5 5.1 4.8 11.3 11.7 13.0 12.4 10.5 28.1 32.8 30.5 15.4
7id24jan02-1226 11.0 0.7 0.0 0.4 200.0 12.8 10.4 11.6 20.7 22.9 21.9 22.4 4.5
8id24jan02-1227 12.0 0.4 0.1 0.3 118.1 12.1 10.2 11.2 17.0 22.1 21.5 21.8 2.8
9id24jan02-1228 13.0 0.0 0.0 0.0 0.0 14.1 9.0 11.6 43.9 21.9 22.4 22.2 2.3
10id24jan02-1229 14.0 0.0 0.0 0.0 0.0 8.6 8.9 8.8 3.3 28.0 48.3 38.2 53.2
11id24jan02-1230 15.0 0.0 0.0 0.0 0.0 10.2 9.0 9.6 12.5 48.4 31.3 39.9 42.9
12id24jan02-1232 17.0 0.0 0.0 0.0 0.0 13.1 14.3 13.7 8.8 61.6 84.4 73.0 31.2
13id24jan02-1234 19.0 0.0 0.0 0.0 0.0 14.9 10.9 12.9 31.0 52.7 52.7 52.7 0.0
14id24jan02-1236 21.0 0.0 0.0 0.0 0.0 10.7 16.3 13.5 41.5 43.4 39.8 41.6 8.7
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1id24jan02-1220 5.0 36.8 0.6 18.7 193.8 4.7 3.5 4.1 29.1 2.7 2.1 2.4 24.3
2id24jan02-1221 6.0 0.5 1.1 0.8 64.5 3.2 14.3 8.8 126.9 1.9 4.2 3.0 75.2
3id24jan02-1222 7.0 0.5 0.5 0.5 0.2 2.0 2.5 2.3 21.7 1.4 1.3 1.3 6.8
4id24jan02-1223 8.0 0.5 0.5 0.5 5.8 2.5 1.9 2.2 24.5 1.8 1.4 1.6 22.6
5id24jan02-1224 9.0 0.5 0.5 0.5 0.8 2.1 0.5 1.3 124.2 1.1 1.4 1.3 25.2
6id24jan02-1225 10.0 0.5 0.6 0.6 7.2 2.0 2.4 2.2 20.1 1.1 1.5 1.3 29.0
7id24jan02-1226 11.0 0.6 0.6 0.6 3.0 2.1 1.9 2.0 10.9 2.7 1.0 1.8 91.5
8id24jan02-1227 12.0 0.5 0.5 0.5 4.8 2.0 1.5 1.7 32.9 1.4 1.0 1.2 27.4
9id24jan02-1228 13.0 0.5 0.5 0.5 3.2 2.8 1.6 2.2 51.2 2.5 0.9 1.7 95.2
10id24jan02-1229 14.0 0.4 0.4 0.4 0.5 1.8 2.7 2.2 43.2 1.2 1.3 1.2 4.8
11id24jan02-1230 15.0 0.5 0.5 0.5 1.1 2.6 1.7 2.2 41.3 1.3 1.4 1.3 2.2
12id24jan02-1232 17.0 0.6 0.6 0.6 5.6 3.5 4.6 4.1 27.9 1.3 1.3 1.3 1.5
13id24jan02-1234 19.0 0.6 0.7 0.7 9.9 3.7 2.3 3.0 45.0 3.7 0.9 2.3 119.8
14id24jan02-1236 21.0 0.6 0.6 0.6 11.7 2.1 3.7 2.9 52.2 1.4 2.4 1.9 54.1
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
RAW METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Pb (m/z = 208)
Replicate [µg/L]
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Table A-141.  Raw data from particulate metal analysis of the 24-Jan-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1ip24jan02-1220 5.0 1570.0 1430.0 1500.0 4.8
2ip24jan02-1221 6.0 883.0 1490.0 1186.5 22.7
3ip24jan02-1222 7.0 1560.0 1420.0 1490.0 4.8
4ip24jan02-1223 8.0 1020.0 1410.0 1215.0 14.9
5ip24jan02-1224 9.0 1660.0 1570.0 1615.0 2.8
6ip24jan02-1225 10.0 1300.0 1680.0 1490.0 12.0
7ip24jan02-1226 11.0 2220.0 2540.0 2380.0 6.5
8ip24jan02-1227 12.0 1750.0 1820.0 1785.0 1.9 1.  Dilutions have not been factored into raw data.
9ip24jan02-1228 13.0 1420.0 1250.0 1335.0 6.6 2.  Refer to Sample Legend.
10ip24jan02-1229 14.0 1300.0 1200.0 1250.0 4.1 3.  Mean is an arithmetic mean.
11ip24jan02-1230 15.0 1250.0 1490.0 1370.0 8.4 4.  Relative Percent Difference 
12ip24jan02-1232 17.0 1190.0 1230.0 1210.0 1.6      (for duplicate measurement).
13ip24jan02-1234 19.0 1250.0 1350.0 1300.0 3.8
14ip24jan02-1236 21.0 1000.0 1030.0 1015.0 1.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1ip24jan02-1220 5.0 8.9 11.8 10.3 28.1 37.4 38.8 38.1 3.7 1890.0 1920.0 1905.0 0.8
2ip24jan02-1221 6.0 11.9 11.2 11.6 6.1 28.0 31.1 29.6 10.5 1270.0 1580.0 1425.0 10.3
3ip24jan02-1222 7.0 9.0 8.3 8.7 8.7 31.1 31.5 31.3 1.3 1580.0 1540.0 1560.0 1.3
4ip24jan02-1223 8.0 10.5 8.0 9.2 27.5 28.6 30.0 29.3 4.8 1300.0 1440.0 1370.0 5.0
5ip24jan02-1224 9.0 12.5 8.6 10.5 37.1 30.4 32.3 31.4 6.1 1560.0 1570.0 1565.0 0.3
6ip24jan02-1225 10.0 9.3 12.4 10.9 28.4 37.9 37.0 37.5 2.4 1720.0 1800.0 1760.0 2.2
7ip24jan02-1226 11.0 11.7 23.4 17.6 66.7 52.8 65.9 59.4 22.1 2450.0 2980.0 2715.0 9.3
8ip24jan02-1227 12.0 16.4 18.7 17.6 13.1 56.8 52.0 54.4 8.8 2360.0 2350.0 2355.0 0.2
9ip24jan02-1228 13.0 13.0 8.5 10.7 42.3 40.7 41.8 41.3 2.7 1780.0 1700.0 1740.0 2.3
10ip24jan02-1229 14.0 8.6 8.3 8.4 3.7 26.8 27.8 27.3 3.7 1410.0 1460.0 1435.0 1.7
11ip24jan02-1230 15.0 9.1 13.7 11.4 40.1 24.9 26.4 25.7 5.8 1370.0 1470.0 1420.0 3.5
12ip24jan02-1232 17.0 11.6 12.0 11.8 3.4 23.0 24.4 23.7 5.9 1310.0 1370.0 1340.0 2.2
13ip24jan02-1234 19.0 12.4 9.5 10.9 26.6 23.8 23.4 23.6 1.7 1410.0 1380.0 1395.0 1.1
14ip24jan02-1236 21.0 14.0 7.5 10.8 60.0 20.3 20.3 20.3 0.0 1160.0 1220.0 1190.0 2.5
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW METAL DATA FOR 24 JANUARY 2002 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-141 (continued).  Raw data from particulate metal analysis of the 24-Jan-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1ip24jan02-1220 5.0 3.6 4.8 4.2 29.3 17.7 15.6 16.7 12.6 133.0 133.0 133.0 0.0
2ip24jan02-1221 6.0 4.5 3.1 3.8 37.9 10.9 12.5 11.7 13.7 106.0 121.0 113.5 13.2
3ip24jan02-1222 7.0 2.7 1.3 2.0 70.4 12.9 12.2 12.6 5.6 111.0 119.0 115.0 7.0
4ip24jan02-1223 8.0 3.5 1.0 2.2 111.2 10.4 11.4 10.9 9.2 95.2 117.0 106.1 20.5
5ip24jan02-1224 9.0 4.0 1.2 2.6 106.3 11.7 12.3 12.0 5.0 99.9 110.0 105.0 9.6
6ip24jan02-1225 10.0 3.5 5.5 4.5 44.8 13.6 14.5 14.1 6.4 135.0 130.0 132.5 3.8
7ip24jan02-1226 11.0 3.3 9.2 6.2 95.2 23.8 25.6 24.7 7.3 167.0 206.0 186.5 20.9
8ip24jan02-1227 12.0 6.2 7.5 6.9 17.9 23.0 21.6 22.3 6.3 164.0 154.0 159.0 6.3
9ip24jan02-1228 13.0 4.3 1.1 2.7 116.0 23.1 17.0 20.1 30.4 141.0 127.0 134.0 10.4
10ip24jan02-1229 14.0 0.5 0.8 0.7 40.6 15.3 16.2 15.8 5.7 375.0 135.0 255.0 94.1
11ip24jan02-1230 15.0 1.5 4.4 3.0 96.6 15.7 15.1 15.4 3.9 109.0 103.0 106.0 5.7
12ip24jan02-1232 17.0 3.2 3.5 3.4 9.2 20.2 14.4 17.3 33.5 94.4 100.0 97.2 5.8
13ip24jan02-1234 19.0 3.4 1.6 2.5 72.8 14.3 17.1 15.7 17.8 110.0 120.0 115.0 8.7
14ip24jan02-1236 21.0 5.3 0.9 3.1 141.1 14.0 11.2 12.6 22.2 113.0 109.0 111.0 3.6
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:15 0.0
1ip24jan02-1220 5.0 2.1 1.9 2.0 10.9 2.7 2.0 2.4 28.6 18.0 15.8 16.9 13.0
2ip24jan02-1221 6.0 2.5 1.2 1.8 70.7 1.7 1.9 1.8 11.7 10.9 12.2 11.6 11.3
3ip24jan02-1222 7.0 1.2 1.6 1.4 24.6 1.7 1.9 1.8 10.5 11.6 12.3 12.0 5.9
4ip24jan02-1223 8.0 2.3 1.6 2.0 38.4 1.7 1.7 1.7 1.8 9.9 11.4 10.6 14.3
5ip24jan02-1224 9.0 1.2 1.3 1.3 9.4 1.9 2.0 1.9 4.2 10.8 11.5 11.2 6.3
6ip24jan02-1225 10.0 2.9 1.9 2.4 41.5 2.0 2.0 2.0 3.0 12.6 12.7 12.7 0.8
7ip24jan02-1226 11.0 2.5 2.4 2.4 2.1 2.5 2.6 2.6 3.9 18.2 19.9 19.1 8.9
8ip24jan02-1227 12.0 2.6 2.7 2.7 4.5 2.7 2.0 2.3 27.0 17.5 16.2 16.9 7.7
9ip24jan02-1228 13.0 2.3 2.2 2.2 2.2 3.0 1.8 2.4 48.5 16.0 12.3 14.2 26.1
10ip24jan02-1229 14.0 1.6 1.4 1.5 16.2 1.7 2.3 2.0 28.1 9.7 10.0 9.9 2.8
11ip24jan02-1230 15.0 1.6 1.0 1.3 43.9 2.0 1.6 1.8 20.0 10.2 9.5 9.9 7.0
12ip24jan02-1232 17.0 1.6 1.9 1.7 21.2 2.7 1.5 2.1 55.6 13.0 9.3 11.2 33.1
13ip24jan02-1234 19.0 1.9 2.3 2.1 17.7 1.7 2.1 1.9 21.4 10.3 12.0 11.2 15.2
14ip24jan02-1236 21.0 2.4 2.7 2.6 12.8 1.8 1.1 1.4 52.1 9.8 8.5 9.1 14.2
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)




Table A-142.  Raw data from pH analysis of the 24-Jan-02 storm event 
Event Date: 24-Jan-2002 SM:  4500-H+B1
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 12:15 to 12:36
Time = 0 12:15
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 99.0%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 6.5 6.5 6.5 0.0 0.0
2i24jan02-1221 6.0 6.6 6.6 6.6 0.0 0.1
3i24jan02-1222 7.0 6.6 6.6 6.6 0.0 0.4
4i24jan02-1223 8.0 6.7 6.7 6.7 0.0 0.4
5i24jan02-1224 9.0 6.7 6.7 6.7 0.0 0.1
6i24jan02-1225 10.0 6.7 6.7 6.7 0.0 0.1
7i24jan02-1226 11.0 6.7 6.8 6.8 0.1 0.8
8i24jan02-1227 12.0 6.8 6.8 6.8 0.0 0.0
9i24jan02-1228 13.0 6.8 6.7 6.8 0.1 1.3
10i24jan02-1229 14.0 6.7 6.7 6.7 0.0 0.4
11i24jan02-1230 15.0 6.8 6.6 6.7 0.1 2.0
12i24jan02-1232 17.0 6.7 6.6 6.6 0.0 0.6
13i24jan02-1234 19.0 6.6 6.6 6.6 0.0 0.3
14i24jan02-1236 21.0 6.6 6.6 6.6 0.0 0.1




































Table A-143.  Raw data from total dissolved solids analysis of the 24-Jan-02 storm event 
Event Date: 24-Jan-2002 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 12:15 to 12:36
Time = 0 12:15
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 224.0 224.0 224.0 0.0 0.0
2i24jan02-1221 6.0 207.0 207.0 207.0 0.0 0.0
3i24jan02-1222 7.0 204.0 204.0 204.0 0.0 0.0
4i24jan02-1223 8.0 199.0 199.0 199.0 0.0 0.0
5i24jan02-1224 9.0 200.0 200.0 200.0 0.0 0.0
6i24jan02-1225 10.0 201.0 200.0 200.5 0.7 0.4
7i24jan02-1226 11.0 162.0 162.0 162.0 0.0 0.0
8i24jan02-1227 12.0 140.0 140.0 140.0 0.0 0.0
9i24jan02-1228 13.0 129.0 129.0 129.0 0.0 0.0
10i24jan02-1229 14.0 126.0 126.0 126.0 0.0 0.0
11i24jan02-1230 15.0 139.0 138.0 138.5 0.7 0.5
12i24jan02-1232 17.0 152.0 152.0 152.0 0.0 0.0
13i24jan02-1234 19.0 163.0 164.0 163.5 0.7 0.4










TDS ANALYSIS FOR 24 JANUARY 2002 STORM EVENT (PAGE 1 OF 1)
24-Jan-2002Analysis Date:























Table A-144.  Raw data from redox analysis of the 24-Jan-02 storm event 
Event Date: 24-Jan-2002 SM:  25801
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 12:15 to 12:36
Time = 0 12:15
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 457.6 456.3 457.0 0.9 0.2
2i24jan02-1221 6.0 451.1 452 451.6 0.6 0.1
3i24jan02-1222 7.0 454.8 453.8 454.3 0.7 0.2
4i24jan02-1223 8.0 448.1 447.3 447.7 0.6 0.1
5i24jan02-1224 9.0 445.8 446.9 446.4 0.8 0.2
6i24jan02-1225 10.0 446.7 447.5 447.1 0.6 0.1
7i24jan02-1226 11.0 445.4 445.5 445.5 0.1 0.0
8i24jan02-1227 12.0 440.3 440.6 440.5 0.2 0.0
9i24jan02-1228 13.0 441.2 441.9 441.6 0.5 0.1
10i24jan02-1229 14.0 443.3 443.7 443.5 0.3 0.1
11i24jan02-1230 15.0 441.1 447.8 444.5 4.7 1.1
12i24jan02-1232 17.0 449.0 450.8 449.9 1.3 0.3
13i24jan02-1234 19.0 450.5 449.9 450.2 0.4 0.1






































Table A-145.  Raw data from temperature analysis of the 24-Jan-02 storm event 
Event Date: 24-Jan-2002 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 12:15 to 12:36
Time = 0 12:15
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 22.8 22.8 22.8 0.0 0.0
2i24jan02-1221 6.0 22.9 23.0 23.0 0.1 0.3
3i24jan02-1222 7.0 23.0 23.0 23.0 0.0 0.0
4i24jan02-1223 8.0 22.8 22.8 22.8 0.0 0.0
5i24jan02-1224 9.0 22.9 22.8 22.9 0.1 0.3
6i24jan02-1225 10.0 23.1 23.0 23.1 0.1 0.3
7i24jan02-1226 11.0 23.2 23.2 23.2 0.0 0.0
8i24jan02-1227 12.0 23.1 22.9 23.0 0.1 0.6
9i24jan02-1228 13.0 22.9 22.9 22.9 0.0 0.0
10i24jan02-1229 14.0 23.0 23.0 23.0 0.0 0.0
11i24jan02-1230 15.0 22.8 22.6 22.7 0.1 0.6
12i24jan02-1232 17.0 22.8 22.7 22.8 0.1 0.3
13i24jan02-1234 19.0 22.8 22.8 22.8 0.0 0.0
14i24jan02-1236 21.0 22.2 22.2 22.2 0.0 0.0






































Table A-146.  Raw data from dissolved oxygen analysis of the 24-Jan-02 storm event 
Event Date: 24-Jan-2002 SM: 4500-O1
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 12:15 to 12:36
Time = 0 12:15
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 6.8 7.1 7.0 0.2 3.1
2i24jan02-1221 6.0 6.3 6.9 6.6 0.4 6.4
3i24jan02-1222 7.0 5.6 6.0 5.8 0.3 4.9
4i24jan02-1223 8.0 6.7 6.6 6.7 0.1 1.1
5i24jan02-1224 9.0 6.7 5.4 6.1 0.9 15.2
6i24jan02-1225 10.0 6.9 7.4 7.2 0.4 4.9
7i24jan02-1226 11.0 6.4 6.6 6.5 0.1 2.2
8i24jan02-1227 12.0 6.2 6.9 6.6 0.5 7.6
9i24jan02-1228 13.0 5.7 6.4 6.1 0.5 8.2
10i24jan02-1229 14.0 6.8 6.9 6.9 0.1 1.0
11i24jan02-1230 15.0 6.7 7.1 6.9 0.3 4.1
12i24jan02-1232 17.0 6.9 7.2 7.1 0.2 3.0
13i24jan02-1234 19.0 6.9 6.9 6.9 0.0 0.0
14i24jan02-1236 21.0 5.6 6.3 6.0 0.5 8.3




Measured D.O.  Reading3
[mg/L]
Conducted By:





























Table A-147.  Raw data from conductivity analysis of the 24-Jan-02 storm event 
Event Date: 24-Jan-2002 SM:  25101
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 12:15 to 12:36
Time = 0 12:15
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain - 12:15 0.0
1i24jan02-1220 5.0 468.0 467.0 467.5 0.7 0.2
2i24jan02-1221 6.0 434.0 433.0 433.5 0.7 0.2
3i24jan02-1222 7.0 427.0 427.0 427.0 0.0 0.0
4i24jan02-1223 8.0 418.0 417.0 417.5 0.7 0.2
5i24jan02-1224 9.0 419.0 419.0 419.0 0.0 0.0
6i24jan02-1225 10.0 420.0 419.0 419.5 0.7 0.2
7i24jan02-1226 11.0 341.0 341.0 341.0 0.0 0.0
8i24jan02-1227 12.0 295.0 295.0 295.0 0.0 0.0
9i24jan02-1228 13.0 272.0 272.0 272.0 0.0 0.0
10i24jan02-1229 14.0 266.0 266.0 266.0 0.0 0.0
11i24jan02-1230 15.0 293.0 293.0 293.0 0.0 0.0
12i24jan02-1232 17.0 319.0 320.0 319.5 0.7 0.2
13i24jan02-1234 19.0 343.0 344.0 343.5 0.7 0.2





































Table A-148.  Characterization and chronology summary for the 9-Mar-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Heavy Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 172.0 (min) (inch) (inch) 9:12 Storm Chasers Arrive
Traffic: Moderate 13:15 0.15 0.15 9:13 Light sprinkle begins.
Time Line: 12:30 to 12:53 13:30 0.34 0.49 9:15 2 min. = 90 vehicles.
Readings Taken by: EEK, CMD, AAB 0.49 9:18 Rain stops.
Experimental Storm 9:54 Light sprinkle begins.
System: Charcterization 9:57 Light sprinkle stops.
Experimental Site E.Lakeshore 9:57 2 min. = 99 vehicles.
Experimental Station 10:25 2 min. = 123 vehicles.
Site Location: Baton Rouge, LA 10:45 2 min. = 146 vehicles.
11:12 2 min. = 169 vehicles.
11:35 2 min. = 164 vehicles.
12:02 2 min. = 136 vehicles.
12:15 2 min. = 173 vehicles.
12:26 Light sprinkle begins.
12:30 Rain starts.
Time = 0
Time to4 Vessel Calc. 12:31 #1 1L = 4 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 2 min. = 132 vehicles.
Time Time Vessel Rate Volume Vol. 12:32 #2 1L = 1 sec.
(min) (sec) (L) (L/min) (L) (L) 12:33 #3 1L = 2 sec.
12:30 12:35 #4 1L = 1 sec. 
12:31 1.0 4.0 1.0 15.0 1.0 1.0 12:37 #5 1L = 1 sec. 
12:32 2.0 1.0 1.0 60.0 37.5 38.5 12:39 #6 1L = 1 sec.
12:33 3.0 2.0 1.0 30.0 45.0 83.5 12:40 Blue tank diverted.
12:35 5.0 1.0 1.0 60.0 90.0 173.5 12:41 #7 1L = 2 sec.
12:37 7.0 1.0 1.0 60.0 120.0 293.5 12:43 #8 1L = 1 sec. 
12:39 9.0 1.0 1.0 60.0 120.0 413.5 12:44 Rain stops.
12:41 11.0 2.0 1.0 30.0 90.0 503.5 12:45 #9 1L = 3 sec.
12:43 13.0 1.0 1.0 60.0 90.0 593.5 2 min. = 122 vehicles.
12:45 15.0 3.0 1.0 20.0 80.0 673.5 12:47 #10 1L = 4 sec.
12:47 17.0 4.0 1.0 15.0 35.0 708.5 12:49 #11 1L = 7 sec. 
12:49 19.0 7.0 1.0 8.6 23.6 732.1 12:51 #12 1L = 8 sec. 
12:51 21.0 8.0 1.0 7.5 16.1 748.1 12:53 #13 1L = 12 sec. 
12:53 23.0 12.0 1.0 5.0 12.5 760.6 End of runoff
760.6
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
173.0 86.5
0.0 NA(5) 67.3 0.0 0.0
1.0 132.0 66.0 66.7 66.7
15.0 122.0 61.0 889.0 955.7
23.0 NA(5) 61.0 488.0 1443.7
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated  
1443.7     from measured data (from time = 0 to end of runoff).
Notes:










 STORM CHARACTERIZATION SUMMARY FOR 09-MARCH 2002 STORM EVENT 
Military
Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)


























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain - 12:30
1i09mar02-1231 1.0 15.0 5962.7 2162.7 0.36 1042.75 206.5 0.20 49.5 760.2
2i09mar02-1232 2.0 60.0 728.7 135.0 0.19 216.50 82.8 0.38 15.5 157.8
3i09mar02-1233 3.0 30.0 280.4 52.0 0.19 152.75 107.8 0.71 12.5 106.8
4i09mar02-1235 5.0 60.0 158.7 23.3 0.15 79.00 64.0 0.81 8.0 51.0
5i09mar02-1237 7.0 60.0 106.0 20.7 0.19 34.00 76.5 2.25 7.0 29.5
6i09mar02-1239 9.0 60.0 68.0 15.3 0.23 40.25 72.8 1.81 6.5 23.6
7i09mar02-1241 11.0 30.0 68.9 14.7 0.21 71.50 74.0 1.03 7.5 26.2
8i09mar02-1243 13.0 60.0 67.1 17.3 0.26 97.75 106.5 1.09 12.0 32.0
9i09mar02-1245 15.0 20.0 76.7 23.3 0.30 125.25 95.3 0.76 14.0 41.5
10i09mar02-1247 17.0 15.0 68.0 16.7 0.25 160.25 124.0 0.77 21.5 72.7
11i09mar02-1249 19.0 8.6 59.3 21.3 0.36 242.75 132.8 0.55 23.0 93.1
12i09mar02-1251 21.0 7.5 53.3 20.0 0.38 269.00 164.0 0.61 27.0 105.2
13i09mar02-1253 23.0 5.0 64.9 22.2 0.34 319.00 199.0 0.62 30.0 120.4
290.5 82.5 122.5 91.0 11.8 70.2
220.9 62.7 93.2 69.2 9.0 53.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 760.6 L.  
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 9 MARCH 2002 STORM EVENT (PAGE 1 OF 2)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85





Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A
ELAB:118:LSU 4000-200 NTU 
Combination pH Electrode
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Table A-150.  Summary of probe-based analysis for the 9-Mar-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 9-Mar-2002
8863 Orion 290A ELAB:118:LSU 9-Mar-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 9-Mar-2002
49315-00 Hach DR/2010 ELAB:118:LSU 9-Mar-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain - 12:30
1i09mar02-1231 1.0 15.0 8.1 204.0 374.4 22.1 7.4 427.5
2i09mar02-1232 2.0 60.0 7.5 63.0 410.4 22.4 6.7 132.2
3i09mar02-1233 3.0 30.0 7.1 43.0 435.1 22.2 7.4 91.5
4i09mar02-1235 5.0 60.0 6.9 22.0 448.6 22.5 7.3 46.7
5i09mar02-1237 7.0 60.0 6.6 15.0 465.1 22.6 7.8 31.4
6i09mar02-1239 9.0 60.0 6.8 13.0 457.1 22.9 7.4 27.5
7i09mar02-1241 11.0 30.0 6.7 16.0 461.4 23.1 6.9 34.1
8i09mar02-1243 13.0 60.0 6.9 24.0 449.4 23.4 6.5 50.0
9i09mar02-1245 15.0 20.0 7.0 31.0 438.8 23.6 6.8 66.1
10i09mar02-1247 17.0 15.0 7.4 40.0 418.8 30.5 6.1 86.5
11i09mar02-1249 19.0 8.6 7.4 52.0 416.6 30.1 6.7 110.3
12i09mar02-1251 21.0 7.5 7.3 64.0 423.3 31.0 5.5 136.3
13i09mar02-1253 23.0 5.0 7.4 75.0 415.6 34.9 5.3 161.2
6.9 31.2 445.1 23.5 7.1 66.0
23.8 5.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 760.6 L.  
pH:[4] [7] [10] (slope = 99.9%)




Calculated Mean of Probe-Based Analysis Data1
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Table A-151.  Summary of dissolved (< 0.45 µm) metal analysis for the 9-Mar-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:30
1i09mar02-1231 1.0 15.0 3.61 150.3 542.9 2.2 6.5 14.2 2.2 71.8 155.8 2.2 339.0 735.6 2.2 20.6 44.7
2i09mar02-1232 2.0 60.0 3.61 78.6 283.8 2.2 2.7 5.9 2.2 23.4 50.8 2.2 131.0 284.3 2.2 12.65 27.5
3i09mar02-1233 3.0 30.0 3.61 67.7 244.4 2.2 0.8 1.8 2.2 20.2 43.8 2.2 106.6 231.2 2.2 8.255 17.9
4i09mar02-1235 5.0 60.0 3.61 51.2 184.8 2.2 1.0 2.3 2.2 10.6 23.0 2.2 80.6 174.8 2.2 2.36 5.1
5i09mar02-1237 7.0 60.0 3.61 40.0 144.5 2.2 1.0 2.1 2.2 7.2 15.7 2.2 68.7 149.0 2.2 5.085 11.0
6i09mar02-1239 9.0 60.0 3.61 51.2 184.8 2.2 0.6 1.4 2.2 7.1 15.4 2.2 65.7 142.5 2.2 13.2 28.6
7i09mar02-1241 11.0 30.0 3.61 44.2 159.5 2.2 1.4 3.0 2.2 8.3 18.0 2.2 73.8 160.1 2.2 2.01 4.4
8i09mar02-1243 13.0 60.0 3.61 94.8 342.3 2.2 1.4 3.1 2.2 10.9 23.7 2.2 105.0 227.9 2.2 9.88 21.4
9i09mar02-1245 15.0 20.0 3.61 92.8 335.1 2.2 1.5 3.2 2.2 13.4 29.0 2.2 131.5 285.4 2.2 3.225 7.0
10i09mar02-1247 17.0 15.0 3.61 140.5 507.6 2.2 1.6 3.5 2.2 17.3 37.4 2.2 192.0 416.6 2.2 7.345 15.9
11i09mar02-1249 19.0 8.6 3.61 132.5 478.7 2.2 1.7 3.6 2.2 18.2 39.5 2.2 180.5 391.7 2.2 13 28.2
12i09mar02-1251 21.0 7.5 3.61 177.0 639.5 2.2 2.0 4.3 2.2 21.5 46.5 2.2 234.5 508.9 2.2 6.64 14.4
13i09mar02-1253 23.0 5.0 3.61 203.0 733.4 2.2 6.0 13.0 2.2 26.1 56.6 2.2 304.5 660.8 2.2 6.58 14.3
257.2 3.0 29.1 229.1 15.8
195.6 2.3 22.2 174.2 12.0
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 760.6 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 1 OF 4)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 







Table A-151 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 9-Mar-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:30
1i09mar02-1231 1.0 15.0 2.2 55.3 119.9 2.2 73.0 158.4 2.2 3.2 7.0 2.2 13.3 28.9 2.2 15.8 34.3
2i09mar02-1232 2.0 60.0 2.2 17.7 38.4 2.2 35.6 77.1 2.2 0.8 1.7 2.2 7.4 16.0 2.2 7.0 15.3
3i09mar02-1233 3.0 30.0 2.2 11.3 24.5 2.2 38.9 84.3 2.2 0.7 1.5 2.2 2.6 5.7 2.2 2.3 5.0
4i09mar02-1235 5.0 60.0 2.2 6.4 13.8 2.2 25.5 55.2 2.2 0.8 1.7 2.2 2.2 4.8 2.2 1.5 3.2
5i09mar02-1237 7.0 60.0 2.2 8.4 18.3 2.2 27.2 59.0 2.2 0.5 1.0 2.2 2.5 5.4 2.2 1.7 3.8
6i09mar02-1239 9.0 60.0 2.2 7.1 15.3 2.2 24.7 53.6 2.2 0.5 1.0 2.2 2.3 5.0 2.2 3.9 8.4
7i09mar02-1241 11.0 30.0 2.2 7.5 16.2 2.2 28.0 60.7 2.2 0.5 1.0 2.2 2.3 5.0 2.2 2.2 4.8
8i09mar02-1243 13.0 60.0 2.2 11.1 24.1 2.2 33.3 72.2 2.2 0.7 1.5 2.2 3.1 6.7 2.2 2.2 4.9
9i09mar02-1245 15.0 20.0 2.2 11.1 24.1 2.2 38.0 82.5 2.2 0.9 1.9 2.2 2.8 6.1 2.2 2.4 5.2
10i09mar02-1247 17.0 15.0 2.2 14.6 31.6 2.2 35.0 76.0 2.2 1.2 2.5 2.2 3.1 6.8 2.2 3.5 7.6
11i09mar02-1249 19.0 8.6 2.2 14.6 31.7 2.2 36.5 79.1 2.2 1.3 2.8 2.2 3.1 6.7 2.2 2.9 6.4
12i09mar02-1251 21.0 7.5 2.2 18.9 40.9 2.2 49.9 108.2 2.2 1.6 3.5 2.2 3.4 7.4 2.2 3.9 8.4
13i09mar02-1253 23.0 5.0 2.2 32.2 69.8 2.2 57.2 124.0 2.2 1.9 4.1 2.2 4.4 9.6 2.2 5.8 12.6
24.0 69.5 1.6 6.7 6.6
18.3 52.9 1.2 5.1 5.0
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 760.6 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 2 OF 4)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-152. Summary of particulate metal analysis for the 9-Mar-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:30
1i09mar02-1231 1.0 15.0 8.34 12450.0 103770.8 3.3 61.4 204.5 3.3 377.5 1258.6 3.3 20400.0 68013.6 3.3 41.0 136.7
2i09mar02-1232 2.0 60.0 8.34 2980.0 24838.3 3.3 50.3 167.7 3.3 71.6 238.7 3.3 4125.0 13752.8 3.3 39.3 130.9
3i09mar02-1233 3.0 30.0 8.34 2145.0 17878.6 3.3 39.8 132.7 3.3 46.0 153.4 3.3 2765.0 9218.5 3.3 31.6 105.2
4i09mar02-1235 5.0 60.0 8.34 1290.0 10752.2 3.3 51.7 172.2 3.3 33.4 111.4 3.3 1935.0 6451.3 3.3 37.6 125.4
5i09mar02-1237 7.0 60.0 8.34 885.5 7380.6 3.3 46.4 154.7 3.3 22.8 76.0 3.3 1255.0 4184.2 3.3 35.4 117.9
6i09mar02-1239 9.0 60.0 8.34 606.0 5051.0 3.3 35.3 117.7 3.3 18.8 62.7 3.3 897.5 2992.3 3.3 28.8 95.9
7i09mar02-1241 11.0 30.0 8.34 933.5 7780.7 3.3 47.7 158.9 3.3 21.1 70.2 3.3 1190.0 3967.5 3.3 35.3 117.5
8i09mar02-1243 13.0 60.0 8.34 599.0 4992.7 3.3 39.5 131.5 3.3 17.2 57.3 3.3 902.5 3008.9 3.3 30.7 102.4
9i09mar02-1245 15.0 20.0 8.34 597.0 4976.0 3.3 41.9 139.7 3.3 17.3 57.5 3.3 1110.0 3700.7 3.3 24.3 81.0
10i09mar02-1247 17.0 15.0 8.34 1150.0 9585.3 3.3 88.0 293.4 3.3 35.1 116.9 3.3 1955.0 6518.0 3.3 56.5 188.2
11i09mar02-1249 19.0 8.6 8.34 1285.0 10710.5 3.3 56.7 188.9 3.3 29.5 98.4 3.3 1975.0 6584.7 3.3 50.3 167.7
12i09mar02-1251 21.0 7.5 8.34 1145.0 9543.6 3.3 46.5 155.0 3.3 24.4 81.3 3.3 1970.0 6568.0 3.3 38.2 127.4
13i09mar02-1253 23.0 5.0 8.34 1355.0 11293.9 3.3 38.7 128.9 3.3 24.7 82.2 3.3 2025.0 6751.4 3.3 32.4 108.0
11680.5 154.7 122.7 6935.6 115.4
8884.7 117.7 93.4 5275.5 87.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 760.6 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 3 OF 4)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction






Table A-152 (continued).  Summary of particulate metal analysis for the 9-Mar-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain - 12:30
1i09mar02-1231 1.0 15.0 3.3 110.3 367.7 3.3 1365.0 4550.9 3.3 14.0 46.7 3.3 15.5 51.7 3.3 144.0 480.1
2i09mar02-1232 2.0 60.0 3.3 31.0 103.2 3.3 290.0 966.9 3.3 3.4 11.4 3.3 11.8 39.2 3.3 42.2 140.5
3i09mar02-1233 3.0 30.0 3.3 28.4 94.5 3.3 228.5 761.8 3.3 2.9 9.8 3.3 11.2 37.3 3.3 32.9 109.7
4i09mar02-1235 5.0 60.0 3.3 21.0 69.8 3.3 183.0 610.1 3.3 3.1 10.4 3.3 11.6 38.5 3.3 29.9 99.7
5i09mar02-1237 7.0 60.0 3.3 24.5 81.5 3.3 173.0 576.8 3.3 1.7 5.7 3.3 11.4 37.8 3.3 29.2 97.2
6i09mar02-1239 9.0 60.0 3.3 19.3 64.3 3.3 159.5 531.8 3.3 3.2 10.7 3.3 11.9 39.7 3.3 48.0 159.9
7i09mar02-1241 11.0 30.0 3.3 20.3 67.7 3.3 140.5 468.4 3.3 3.5 11.8 3.3 10.8 35.8 3.3 32.8 109.2
8i09mar02-1243 13.0 60.0 3.3 18.6 61.8 3.3 145.0 483.4 3.3 4.8 16.1 3.3 11.0 36.5 3.3 27.0 90.0
9i09mar02-1245 15.0 20.0 3.3 17.9 59.7 3.3 113.5 378.4 3.3 5.2 17.4 3.3 10.8 35.8 3.3 23.3 77.7
10i09mar02-1247 17.0 15.0 3.3 25.6 85.4 3.3 185.0 616.8 3.3 2.0 6.8 3.3 11.6 38.5 3.3 34.3 114.4
11i09mar02-1249 19.0 8.6 3.3 23.2 77.2 3.3 199.5 665.1 3.3 2.0 6.7 3.3 11.2 37.3 3.3 28.9 96.2
12i09mar02-1251 21.0 7.5 3.3 22.7 75.5 3.3 169.0 563.4 3.3 2.2 7.3 3.3 11.5 38.3 3.3 32.7 109.0
13i09mar02-1253 23.0 5.0 3.3 25.7 85.7 3.3 190.0 633.5 3.3 2.9 9.5 3.3 11.5 38.3 3.3 32.5 108.4
81.5 678.8 11.6 38.0 119.4
62.0 516.3 8.8 28.9 90.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 760.6 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 4 OF 4)
Cu (m/z = 63)
Particulate Fraction
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Table A-153.  Summary of particle analysis for the 9-Mar-02 storm event 
Event Date:
Time 0: 12:30
Site Location: Baton Rouge, LA
Traffic Conditions: Moderate Analysis Performed by:
Previous Dry Hours: 172.0
Event Collected By: EEK, CMD, AAB
Start of Runoff 12:31





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 2.710 3.00E+07 0.989 32.0 5.24 1.566 35.17 30.0 549.45 1428.56 5962.67 7.29E+06
2i09mar02-1232 2.0 3.199 2.00E+07 0.987 32.0 3.46 1.434 16.23 5.0 86.28 224.33 728.67 3.99E+06
3i09mar02-1233 3.0 3.011 1.00E+07 0.993 32.0 3.52 1.415 20.53 3.0 79.84 207.60 280.44 3.51E+06
4i09mar02-1235 5.0 2.957 2.50E+09 0.991 32.0 3.94 1.475 22.69 3.0 46.49 120.86 158.67 1.45E+06
5i09mar02-1237 7.0 2.908 3.00E+06 0.993 32.0 3.55 1.384 26.78 1.0 30.05 78.12 106.00 1.29E+06
6i09mar02-1239 9.0 2.648 2.50E+06 0.993 32.0 4.65 1.420 53.06 1.0 50.04 130.12 68.00 9.54E+05
7i09mar02-1241 11.0 2.895 3.00E+06 0.997 32.0 3.47 1.396 27.22 1.0 32.10 83.46 68.89 1.47E+06
8i09mar02-1243 13.0 2.828 3.50E+06 0.997 32.0 3.21 1.364 42.46 1.0 44.76 116.38 67.11 2.58E+06
9i09mar02-1245 15.0 3.139 6.50E+06 0.999 32.0 2.81 1.373 11.13 2.0 31.05 80.73 76.67 2.68E+06
10i09mar02-1247 17.0 3.455 1.40E+07 0.993 32.0 2.28 1.347 5.62 2.0 34.71 90.26 68.00 5.62E+06
11i09mar02-1249 19.0 3.738 1.02E+07 0.989 32.0 2.19 1.349 4.31 3.0 18.91 49.17 59.33 3.45E+06
12i09mar02-1251 21.0 3.883 6.00E+07 0.964 24.0 1.99 1.344 2.99 3.0 33.38 86.79 53.33 8.09E+06
13i09mar02-1253 23.0 3.421 1.50E+07 0.998 32.0 2.07 1.342 3.90 4.0 48.91 127.16 64.89 1.06E+07
Notes:
8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.















ELAB:  118:  LSU
#104
LISST Sequoia
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).












Table A-154.  Summary of total alkalinity analysis for the 9-Mar-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: EEK, CMD
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 56.0 43.0 18.6
2i09mar02-1232 2.0 16.0 15.0 4.6
3i09mar02-1233 3.0 13.0 12.0 5.7
4i09mar02-1235 5.0 8.0 8.0 0.0
5i09mar02-1237 7.0 8.0 6.0 20.2
6i09mar02-1239 9.0 8.0 5.0 32.6
7i09mar02-1241 11.0 8.0 7.0 9.4
8i09mar02-1243 13.0 13.0 11.0 11.8
9i09mar02-1245 15.0 16.0 12.0 20.2
10i09mar02-1247 17.0 23.0 20.0 9.9
11i09mar02-1249 19.0 24.0 22.0 6.1
12i09mar02-1251 21.0 29.0 25.0 10.5
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Table A-155.  Raw data from total alkalinity analysis of the 9-Mar-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: EEK, CMD, AAB
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 100.0 7.68 4.59 0.0 5.6 56.0
2i09mar02-1232 2.0 100.0 7.07 4.55 5.6 7.2 16.0
3i09mar02-1233 3.0 100.0 6.89 4.50 7.2 8.5 13.0
4i09mar02-1235 5.0 100.0 6.74 4.40 8.5 9.3 8.0
5i09mar02-1237 7.0 100.0 6.66 4.40 9.3 10.1 8.0
6i09mar02-1239 9.0 100.0 6.63 4.45 10.2 11.0 8.0
7i09mar02-1241 11.0 100.0 6.74 4.52 11.0 11.8 8.0
8i09mar02-1243 13.0 100.0 6.95 4.53 11.8 13.1 13.0
9i09mar02-1245 15.0 100.0 7.11 4.40 13.1 14.7 16.0
10i09mar02-1247 17.0 100.0 7.38 4.40 14.7 17.0 23.0
11i09mar02-1249 19.0 100.0 7.52 4.60 17.0 19.4 24.0
12i09mar02-1251 21.0 100.0 7.44 4.43 19.4 22.3 29.0
13i09mar02-1253 23.0 100.0 7.52 4.47 22.3 25.5 32.0
Measurement A
EEK, CMD, AAB
TOTAL ALKALINITY ANALYSIS FOR 9 MARCH 2002 EVENT (PAGE 2 OF 3)
9-Mar-2002 APHA Standard Method 2320-B
Orion 290-A Heavy
9-Mar-2002
























Table A-155 (continued).  Raw data from total alkalinity analysis of the 9-Mar-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: EEK, CMD, AAB
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 100.0 6.57 4.50 0.0 4.3 43.0
2i09mar02-1232 2.0 100.0 6.95 4.47 4.3 5.8 15.0
3i09mar02-1233 3.0 100.0 6.66 4.40 5.8 7.0 12.0
4i09mar02-1235 5.0 100.0 6.43 4.40 7.1 7.9 8.0
5i09mar02-1237 7.0 100.0 6.21 4.49 8.1 8.7 6.0
6i09mar02-1239 9.0 100.0 6.32 4.41 8.7 9.2 5.0
7i09mar02-1241 11.0 100.0 6.25 4.60 9.3 10.0 7.0
8i09mar02-1243 13.0 100.0 6.49 4.40 10.0 11.1 11.0
9i09mar02-1245 15.0 100.0 6.69 4.57 11.1 12.3 12.0
10i09mar02-1247 17.0 100.0 6.93 4.40 12.3 14.3 20.0
11i09mar02-1249 19.0 100.0 7.04 4.59 14.3 16.5 22.0
12i09mar02-1251 21.0 100.0 6.69 4.54 16.5 19.0 25.0





Heavy Orion 290-A 
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Moderate 9-Mar-2002
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Traffic: EEK, CMD, AAB
Time Line:
Time = 0 Conducted by:
Readings Taken by: Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 688.0 781.0 789.0 767.0 776.0 760.2 41.1 5.4
2i09mar02-1232 2.0 155.0 154.0 164.0 160.0 156.0 157.8 4.1 2.6
3i09mar02-1233 3.0 115.0 122.0 92.5 95.7 109.0 106.8 12.6 11.8
4i09mar02-1235 5.0 50.4 48.3 52.1 53.8 50.6 51.0 2.1 4.0
5i09mar02-1237 7.0 30.0 27.6 31.3 29.5 29.0 29.5 1.4 4.6
6i09mar02-1239 9.0 25.5 24.0 23.3 22.9 22.5 23.6 1.2 5.0
7i09mar02-1241 11.0 26.4 26.3 26.3 25.6 26.6 26.2 0.4 1.4
8i09mar02-1243 13.0 31.8 32.4 33.0 31.8 30.9 32.0 0.8 2.4
9i09mar02-1245 15.0 41.2 40.5 42.3 42.1 41.6 41.5 0.7 1.7
10i09mar02-1247 17.0 74.2 72.6 73.2 70.1 73.3 72.7 1.6 2.1
11i09mar02-1249 19.0 93.6 94.5 94.7 91.5 91.3 93.1 1.6 1.7
12i09mar02-1251 21.0 106.0 108.0 104.0 100.0 108.0 105.2 3.3 3.2









1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on all samples
Notes
NRM
     to ensure precision of replicates.
TURBIDITY ANALYSIS FOR 09 MARCH 2002 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 



























     Table A-157.  Total chemical oxygen demand (COD) analysis for the 9-Mar-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 0.75
Event Sampling Date: Standard 100 0.0 0.046 115.75
Sampled By: Standard 200 0.0 0.090 225.75
Test Date: Standard 400 0.0 0.179 448.25
Time 0 for Event: Standard 600 0.0 0.267 668.25
CODs Conducted by: Standard 800 0.0 0.356 890.75
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 2.0 1A 0.239 0.240 0.2395 599.5 1B 0.177 0.177 0.1770 443.3 521.4 110.5 30.0 1042.8
2i09mar02-1232 2.0 2.0 2A 0.052 0.052 0.0520 130.8 2B 0.034 0.034 0.0340 85.8 108.3 31.8 41.6 216.5
3i09mar02-1233 3.0 2.0 3A 0.020 0.021 0.0205 52.0 3B 0.040 0.040 0.0400 100.8 76.4 34.5 63.8 152.8
4i09mar02-1235 5.0 2.0 4A 0.018 0.018 0.0180 45.8 4B 0.013 0.013 0.0130 33.3 39.5 8.8 31.6 79.0
5i09mar02-1237 7.0 2.0 5A 0.006 0.007 0.0065 17.0 5B 0.006 0.007 0.0065 17.0 17.0 0.0 0.0 34.0
6i09mar02-1239 9.0 2.0 6A 0.006 0.007 0.0065 17.0 6B 0.009 0.009 0.0090 23.3 20.1 4.4 31.1 40.3
7i09mar02-1241 11.0 2.0 7A 0.014 0.014 0.0140 35.8 7B 0.014 0.014 0.0140 35.8 35.8 0.0 0.0 71.5
8i09mar02-1243 13.0 2.0 8A 0.018 0.019 0.0185 47.0 8B 0.020 0.020 0.0200 50.8 48.9 2.7 7.7 97.8
9i09mar02-1245 15.0 2.0 9A 0.024 0.024 0.0240 60.8 9B 0.025 0.026 0.0255 64.5 62.6 2.7 6.0 125.3
10i09mar02-1247 17.0 2.0 10A 0.032 0.032 0.0320 80.8 10B 0.031 0.032 0.0315 79.5 80.1 0.9 1.6 160.3
11i09mar02-1249 19.0 2.0 11A 0.051 0.052 0.0515 129.5 11B 0.045 0.045 0.0450 113.3 121.4 11.5 13.4 242.8
12i09mar02-1251 21.0 2.0 12A 0.054 0.054 0.0540 135.8 12B 0.053 0.053 0.0530 133.3 134.5 1.8 1.9 269.0
13i09mar02-1253 23.0 2.0 13A 0.063 0.063 0.0630 158.3 13B 0.064 0.064 0.0640 160.8 159.5 1.8 1.6 319.0
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






Standards Made 1/15/02 
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COD4 Calibration Curve [Lot # A1292]

























       Table A-158.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 9-Mar-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 0.75
Sampling Date: Standard 100 0.0 0.043 108.25
Sampled By: Standard 200 0.0 0.087 218.25
Test Date: Standard 400 0.0 0.176 440.75
Time 0 for Event: Standard 600 0.0 0.265 663.25
Conducted by: Standard 800 0.0 0.353 883.25
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 2.0 1A 0.041 0.041 0.0410 103.25 1B 0.041 0.041 0.0410 103.25 103.25 0.0 0.0 206.50
2i09mar02-1232 2.0 2.0 2A 0.016 0.016 0.0160 40.75 2B 0.017 0.016 0.0165 42.00 41.38 0.9 3.0 82.75
3i09mar02-1233 3.0 2.0 3A 0.020 0.020 0.0200 50.75 3B 0.023 0.022 0.0225 57.00 53.88 4.4 11.6 107.75
4i09mar02-1235 5.0 2.0 4A 0.011 0.011 0.0110 28.25 4B 0.014 0.014 0.0140 35.75 32.00 5.3 23.4 64.00
5i09mar02-1237 7.0 2.0 5A 0.013 0.013 0.0130 33.25 5B 0.017 0.017 0.0170 43.25 38.25 7.1 26.1 76.50
6i09mar02-1239 9.0 2.0 6A 0.015 0.016 0.0155 39.50 6B 0.013 0.013 0.0130 33.25 36.38 4.4 17.2 72.75
7i09mar02-1241 11.0 2.0 7A 0.016 0.016 0.0160 40.75 7B 0.013 0.013 0.0130 33.25 37.00 5.3 20.3 74.00
8i09mar02-1243 13.0 2.0 8A 0.018 0.018 0.0180 45.75 8B 0.024 0.024 0.0240 60.75 53.25 10.6 28.2 106.50
9i09mar02-1245 15.0 2.0 9A 0.019 0.020 0.0195 49.50 9B 0.018 0.018 0.0180 45.75 47.63 2.7 7.9 95.25
10i09mar02-1247 17.0 2.0 10A 0.022 0.022 0.0220 55.75 10B 0.026 0.028 0.0270 68.25 62.00 8.8 20.2 124.00
11i09mar02-1249 19.0 2.0 11A 0.026 0.026 0.0260 65.75 11B 0.026 0.027 0.0265 67.00 66.38 0.9 1.9 132.75
12i09mar02-1251 21.0 2.0 12A 0.032 0.032 0.0320 80.75 12B 0.033 0.033 0.0330 83.25 82.00 1.8 3.0 164.00
13i09mar02-1253 23.0 2.0 13A 0.043 0.043 0.0430 108.25 13B 0.036 0.036 0.0360 90.75 99.50 12.4 17.6 199.00
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






RESULTSMeasurement A Measurement B
Sample ID
Standards Made 1/15/02 
Standards Re-Run   3/9/02
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COD4 Calibration Curve [Lot # A1292]




















Table A-159.  Summary of suspended solids analysis for the 9-Mar-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date:
Traffic: Samples Collected By:
Time Line: Analysis Date:
Time = 0 Conducted By:
Readings Taken by: Laboratory Location:





     dried @ 103-105oC
    ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 5888.0 6144.0 5856.0 5962.7 157.9 2.6
2i09mar02-1232 2.0 672.0 704.0 810.0 728.7 72.2 9.9
3i09mar02-1233 3.0 246.7 276.0 318.7 280.4 36.2 12.9
4i09mar02-1235 5.0 152.0 148.0 176.0 158.7 15.1 9.5
5i09mar02-1237 7.0 108.0 102.0 108.0 106.0 3.5 3.3
6i09mar02-1239 9.0 67.0 67.0 70.0 68.0 1.7 2.5
7i09mar02-1241 11.0 65.3 73.3 68.0 68.9 4.1 5.9
8i09mar02-1243 13.0 64.0 69.3 68.0 67.1 2.8 4.1
9i09mar02-1245 15.0 84.0 74.0 72.0 76.7 6.4 8.4
10i09mar02-1247 17.0 68.0 68.0 68.0 68.0 0.0 0.0
11i09mar02-1249 19.0 56.0 62.0 60.0 59.3 3.1 5.1
12i09mar02-1251 21.0 60.0 46.7 53.3 53.3 6.7 12.5
13i09mar02-1253 23.0 68.0 65.3 61.3 64.9 3.4 5.2
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain - 12:30 0.0 0.0 0.0 0.0
1i09mar02-1231 1.0 2192.0 2232.0 2064.0 2162.7 87.8 4.1
2i09mar02-1232 2.0 111.0 116.0 178.0 135.0 37.3 27.6
3i09mar02-1233 3.0 41.3 50.7 64.0 52.0 11.4 21.9
4i09mar02-1235 5.0 22.0 20.0 28.0 23.3 4.2 17.8
5i09mar02-1237 7.0 24.0 20.0 18.0 20.7 3.1 14.8
6i09mar02-1239 9.0 14.0 17.0 15.0 15.3 1.5 10.0
7i09mar02-1241 11.0 14.7 16.0 13.3 14.7 1.3 9.1
8i09mar02-1243 13.0 17.3 17.3 17.3 17.3 0.0 0.0
9i09mar02-1245 15.0 28.0 22.0 20.0 23.3 4.2 17.8
10i09mar02-1247 17.0 18.0 16.0 16.0 16.7 1.2 6.9
11i09mar02-1249 19.0 16.0 24.0 24.0 21.3 4.6 21.7
12i09mar02-1251 21.0 13.3 20.0 26.7 20.0 6.7 33.3
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(1) SSC = Suspended Solids Concentrations 













Table A-160.  Raw data from total suspended and volatile suspended solids analysis of the 
9-Mar-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 1.0573 25.0 1.2045 1.1497 5888.0 2192.0
2i09mar02-1232 2.0 1.057 100.0 1.1242 1.1131 672.0 111.0
3i09mar02-1233 3.0 1.0637 75.0 1.0822 1.0791 246.7 41.3
4i09mar02-1235 5.0 1.0623 50.0 1.0699 1.0688 152.0 22.0
5i09mar02-1237 7.0 1.0585 50.0 1.0639 1.0627 108.0 24.0
6i09mar02-1239 9.0 1.0619 100.0 1.0686 1.0672 67.0 14.0
7i09mar02-1241 11.0 1.0573 75.0 1.0622 1.0611 65.3 14.7
8i09mar02-1243 13.0 1.0626 75.0 1.0674 1.0661 64.0 17.3
9i09mar02-1245 15.0 1.0636 50.0 1.0678 1.0664 84.0 28.0
10i09mar02-1247 17.0 1.0572 50.0 1.0606 1.0597 68.0 18.0
11i09mar02-1249 19.0 1.0627 50.0 1.0655 1.0647 56.0 16.0
12i09mar02-1251 21.0 1.0664 15.0 1.0673 1.0671 60.0 13.3
13i09mar02-1253 23.0 1.0630 75.0 1.0681 1.0663 68.0 24.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 1.0566 25.0 1.2102 1.1544 6144.0 2232.0
2i09mar02-1232 2.0 1.0567 50.0 1.0919 1.0861 704.0 116.0
3i09mar02-1233 3.0 1.0633 75.0 1.084 1.0802 276.0 50.7
4i09mar02-1235 5.0 1.0623 50.0 1.0697 1.0687 148.0 20.0
5i09mar02-1237 7.0 1.0621 50.0 1.0672 1.0662 102.0 20.0
6i09mar02-1239 9.0 1.0666 100.0 1.0733 1.0716 67.0 17.0
7i09mar02-1241 11.0 1.0629 75.0 1.0684 1.0672 73.3 16.0
8i09mar02-1243 13.0 1.0662 75.0 1.0714 1.0701 69.3 17.3
9i09mar02-1245 15.0 1.0609 50.0 1.0646 1.0635 74.0 22.0
10i09mar02-1247 17.0 1.0637 50.0 1.0671 1.0663 68.0 16.0
11i09mar02-1249 19.0 1.0645 50.0 1.0676 1.0664 62.0 24.0
12i09mar02-1251 21.0 1.0672 15.0 1.0679 1.0676 46.7 20.0










Table A-160 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 9-Mar-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 1.0630 25.0 1.2094 1.1578 5856.0 2064.0
2i09mar02-1232 2.0 1.063 50.0 1.1035 1.0946 810.0 178.0
3i09mar02-1233 3.0 1.0634 75.0 1.0873 1.0825 318.7 64.0
4i09mar02-1235 5.0 1.0627 50.0 1.0715 1.0701 176.0 28.0
5i09mar02-1237 7.0 1.0639 50.0 1.0693 1.0684 108.0 18.0
6i09mar02-1239 9.0 1.0610 100.0 1.068 1.0665 70.0 15.0
7i09mar02-1241 11.0 1.0643 75.0 1.0694 1.0684 68.0 13.3
8i09mar02-1243 13.0 1.0599 75.0 1.0650 1.0637 68.0 17.3
9i09mar02-1245 15.0 1.0579 50.0 1.0615 1.0605 72.0 20.0
10i09mar02-1247 17.0 1.0647 50.0 1.0681 1.0673 68.0 16.0
11i09mar02-1249 19.0 1.0646 50.0 1.0676 1.0664 60.0 24.0
12i09mar02-1251 21.0 1.0649 15.0 1.0657 1.0653 53.3 26.7
13i09mar02-1253 23.0 1.0593 75.0 1.0639 1.0624 61.3 20.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























              Table A-161.  Raw data from dissolved (< 0.45 µm) metal analysis of the 9-Mar-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1id09mar02-1231 1.0 206.0 94.5 150.3 74.2
2id09mar02-1232 2.0 68.6 88.5 78.6 25.3
3id09mar02-1233 3.0 54.7 80.6 67.7 38.3
4id09mar02-1235 5.0 51.7 50.6 51.2 2.2
5id09mar02-1237 7.0 41.9 38.1 40.0 9.5
6id09mar02-1239 9.0 38.3 64.0 51.2 50.2
7id09mar02-1241 11.0 45.5 42.8 44.2 6.1
8id09mar02-1243 13.0 101.0 88.5 94.8 13.2 1.  Dilutions have not been factored into raw data.
9id09mar02-1245 15.0 91.9 93.6 92.8 1.8 2.  Refer to Sample Legend.
10id09mar02-1247 17.0 137.0 144.0 140.5 5.0 3.  Mean is an arithmetic mean.
11id09mar02-1249 19.0 126.0 139.0 132.5 9.8 4.  Relative Percent Difference 
12id09mar02-1251 21.0 179.0 175.0 177.0 2.3      (for duplicate measurement).
13id09mar02-1253 23.0 254.0 152.0 203.0 50.2
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1id09mar02-1231 1.0 6.6 6.5 6.5 2.0 73.0 70.6 71.8 3.3 418.0 260.0 339.0 46.6
2id09mar02-1232 2.0 4.8 0.7 2.7 151.0 20.3 26.5 23.4 26.5 117.0 145.0 131.0 21.4
3id09mar02-1233 3.0 0.8 0.9 0.8 21.6 19.4 21.0 20.2 7.9 92.1 121.0 106.6 27.1
4id09mar02-1235 5.0 1.1 1.0 1.0 1.9 10.6 10.6 10.6 0.0 82.0 79.1 80.6 3.6
5id09mar02-1237 7.0 1.0 1.0 1.0 3.4 6.9 7.5 7.2 7.9 73.6 63.7 68.7 14.4
6id09mar02-1239 9.0 0.7 0.6 0.6 10.7 7.3 6.9 7.1 6.3 65.4 65.9 65.7 0.8
7id09mar02-1241 11.0 1.3 1.4 1.4 7.2 8.2 8.5 8.3 3.2 77.4 70.2 73.8 9.8
8id09mar02-1243 13.0 1.6 1.3 1.4 16.0 10.9 10.9 10.9 0.0 102.0 108.0 105.0 5.7
9id09mar02-1245 15.0 1.5 1.4 1.5 9.6 13.2 13.5 13.4 2.2 131.0 132.0 131.5 0.8
10id09mar02-1247 17.0 1.5 1.7 1.6 13.0 16.2 18.3 17.3 12.2 188.0 196.0 192.0 4.2
11id09mar02-1249 19.0 1.5 1.8 1.7 14.5 17.5 18.9 18.2 7.7 163.0 198.0 180.5 19.4
12id09mar02-1251 21.0 2.1 1.8 2.0 14.2 21.7 21.2 21.5 2.3 245.0 224.0 234.5 9.0
13id09mar02-1253 23.0 9.0 3.0 6.0 99.4 27.3 24.9 26.1 9.2 399.0 210.0 304.5 62.1
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 1 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)










RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-161 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 9-Mar-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1id09mar02-1231 1.0 22.5 18.7 20.6 18.4 54.7 55.8 55.3 2.0 79.4 66.6 73.0 17.5
2id09mar02-1232 2.0 14.9 10.4 12.7 35.6 19.3 16.1 17.7 18.1 34.1 37.0 35.6 8.2
3id09mar02-1233 3.0 6.4 10.1 8.3 44.7 11.8 10.8 11.3 8.8 35.2 42.5 38.9 18.8
4id09mar02-1235 5.0 2.4 2.3 2.4 5.9 5.8 7.0 6.4 18.0 24.6 26.3 25.5 6.7
5id09mar02-1237 7.0 5.1 5.1 5.1 0.6 7.2 9.7 8.4 30.5 24.8 29.6 27.2 17.6
6id09mar02-1239 9.0 15.0 11.4 13.2 27.3 7.8 6.3 7.1 22.1 27.8 21.6 24.7 25.1
7id09mar02-1241 11.0 2.2 1.8 2.0 17.9 7.9 7.1 7.5 9.9 28.6 27.3 28.0 4.7
8id09mar02-1243 13.0 11.1 8.7 9.9 24.7 12.0 10.2 11.1 16.2 32.9 33.6 33.3 2.1
9id09mar02-1245 15.0 3.3 3.2 3.2 2.2 12.1 10.1 11.1 18.0 39.2 36.8 38.0 6.3
10id09mar02-1247 17.0 6.4 8.3 7.3 24.6 11.9 17.2 14.6 36.4 31.9 38.1 35.0 17.7
11id09mar02-1249 19.0 12.3 13.7 13.0 10.8 13.7 15.5 14.6 12.3 33.4 39.5 36.5 16.7
12id09mar02-1251 21.0 7.0 6.3 6.6 11.1 19.6 18.1 18.9 8.0 51.7 48.0 49.9 7.4
13id09mar02-1253 23.0 7.4 5.8 6.6 24.3 24.9 39.4 32.2 45.1 62.4 51.9 57.2 18.4
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1id09mar02-1231 1.0 3.2 3.2 3.2 0.3 14.10 12.50 13.3 12.0 17.7 13.9 15.8 24.1
2id09mar02-1232 2.0 0.75 0.80 0.8 6.5 11.90 2.86 7.4 122.5 11.50 2.58 7.0 126.7
3id09mar02-1233 3.0 0.7 0.7 0.7 0.0 2.8 2.5 2.6 11.8 2.2 2.5 2.3 13.9
4id09mar02-1235 5.0 0.8 0.8 0.8 1.0 2.0 2.4 2.2 15.0 1.5 1.5 1.5 6.0
5id09mar02-1237 7.0 0.5 0.5 0.5 1.0 2.0 2.9 2.5 37.2 1.4 2.1 1.7 38.2
6id09mar02-1239 9.0 0.5 0.5 0.5 2.4 2.7 1.9 2.3 36.5 4.1 3.6 3.9 13.0
7id09mar02-1241 11.0 0.5 0.5 0.5 8.9 2.3 2.3 2.3 3.9 2.3 2.2 2.2 6.3
8id09mar02-1243 13.0 0.7 0.6 0.7 8.7 3.0 3.2 3.1 6.2 2.1 2.4 2.2 16.5
9id09mar02-1245 15.0 0.9 0.9 0.9 1.5 3.0 2.6 2.8 12.4 2.4 2.4 2.4 2.5
10id09mar02-1247 17.0 1.1 1.2 1.2 6.0 2.8 3.5 3.1 21.8 3.2 3.8 3.5 16.6
11id09mar02-1249 19.0 1.3 1.3 1.3 3.1 2.9 3.3 3.1 12.9 2.6 3.2 2.9 20.4
12id09mar02-1251 21.0 1.6 1.6 1.6 0.0 3.7 3.1 3.4 15.8 4.0 3.8 3.9 3.6
13id09mar02-1253 23.0 1.9 1.9 1.9 1.1 4.6 4.2 4.4 10.4 6.4 5.2 5.8 20.9
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
RAW1 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 2 OF 4)
DISSOLVED (AQUEOUS) FRACTION
Pb (m/z = 208)
Replicate [µg/L]
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Table A-162.  Raw data from particulate metal analysis of the 9-Mar-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1ip09mar02-1231 1.0 14300.0 10600.0 12450.0 16.1
2ip09mar02-1232 2.0 2570.0 3390.0 2980.0 12.9
3ip09mar02-1233 3.0 2150.0 2140.0 2145.0 0.2
4ip09mar02-1235 5.0 1180.0 1400.0 1290.0 8.2
5ip09mar02-1237 7.0 903.0 868.0 885.5 2.0
6ip09mar02-1239 9.0 571.0 641.0 606.0 5.6
7ip09mar02-1241 11.0 948.0 919.0 933.5 1.6
8ip09mar02-1243 13.0 569.0 629.0 599.0 4.9 1.  Dilutions have not been factored into raw data.
9ip09mar02-1245 15.0 601.0 593.0 597.0 0.7 2.  Refer to Sample Legend.
10ip09mar02-1247 17.0 1270.0 1030.0 1150.0 11.0 3.  Mean is an arithmetic mean.
11ip09mar02-1249 19.0 1260.0 1310.0 1285.0 1.9 4.  Relative Percent Difference 
12ip09mar02-1251 21.0 1130.0 1160.0 1145.0 1.3      (for duplicate measurement).
13ip09mar02-1253 23.0 1110.0 1600.0 1355.0 16.6
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1ip09mar02-1231 1.0 65.0 57.7 61.4 11.9 406.0 349.0 377.5 15.1 22500.0 18300.0 20400.0 10.9
2ip09mar02-1232 2.0 39.3 61.3 50.3 43.7 61.9 81.3 71.6 27.1 3640.0 4610.0 4125.0 11.1
3ip09mar02-1233 3.0 35.6 44.0 39.8 21.1 40.9 51.1 46.0 22.2 2600.0 2930.0 2765.0 5.8
4ip09mar02-1235 5.0 61.0 42.3 51.7 36.2 35.6 31.2 33.4 13.2 1890.0 1980.0 1935.0 2.3
5ip09mar02-1237 7.0 52.7 40.1 46.4 27.2 23.8 21.8 22.8 8.8 1290.0 1220.0 1255.0 2.8
6ip09mar02-1239 9.0 31.7 38.9 35.3 20.4 16.3 21.3 18.8 26.6 809.0 986.0 897.5 9.4
7ip09mar02-1241 11.0 57.1 38.2 47.7 39.7 20.5 21.6 21.1 5.2 1230.0 1150.0 1190.0 3.4
8ip09mar02-1243 13.0 39.4 39.5 39.5 0.3 15.7 18.7 17.2 17.4 878.0 927.0 902.5 2.7
9ip09mar02-1245 15.0 44.1 39.7 41.9 10.5 18.1 16.4 17.3 9.9 1150.0 1070.0 1110.0 3.7
10ip09mar02-1247 17.0 90.8 85.2 88.0 6.4 39.5 30.6 35.1 25.4 2040.0 1870.0 1955.0 4.4
11ip09mar02-1249 19.0 52.8 60.5 56.7 13.6 28.3 30.7 29.5 8.1 1930.0 2020.0 1975.0 2.3
12ip09mar02-1251 21.0 54.4 38.6 46.5 34.0 25.2 23.6 24.4 6.6 1990.0 1950.0 1970.0 1.0
13ip09mar02-1253 23.0 33.8 43.5 38.7 25.1 23.3 26.0 24.7 11.0 1840.0 2210.0 2025.0 8.7
RAW1 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 3 OF 4)
PARTICULATE FRACTION
Al (m/z = 27)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Notes:
Mn (m/z = 55) Fe (m/z = 57)
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-162 (continued).  Raw data from particulate metal analysis of the 9-Mar-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1ip09mar02-1231 1.0 40.9 41.1 41.0 0.5 125.0 95.6 110.3 26.7 1530.0 1200.0 1365.0 24.2
2ip09mar02-1232 2.0 33.2 45.3 39.3 30.8 30.1 31.8 31.0 5.5 282.0 298.0 290.0 5.5
3ip09mar02-1233 3.0 28.9 34.2 31.6 16.8 30.7 26.0 28.4 16.6 210.0 247.0 228.5 16.2
4ip09mar02-1235 5.0 43.1 32.1 37.6 29.3 20.9 21.0 21.0 0.5 189.0 177.0 183.0 6.6
5ip09mar02-1237 7.0 39.5 31.2 35.4 23.5 23.9 25.0 24.5 4.5 180.0 166.0 173.0 8.1
6ip09mar02-1239 9.0 26.4 31.1 28.8 16.3 18.0 20.6 19.3 13.5 157.0 162.0 159.5 3.1
7ip09mar02-1241 11.0 40.7 29.8 35.3 30.9 20.3 20.3 20.3 0.0 119.0 162.0 140.5 30.6
8ip09mar02-1243 13.0 30.8 30.6 30.7 0.7 18.0 19.1 18.6 5.9 138.0 152.0 145.0 9.7
9ip09mar02-1245 15.0 32.2 16.4 24.3 65.0 18.2 17.6 17.9 3.4 121.0 106.0 113.5 13.2
10ip09mar02-1247 17.0 39.5 73.4 56.5 60.1 26.0 25.2 25.6 3.1 205.0 165.0 185.0 21.6
11ip09mar02-1249 19.0 47.8 52.8 50.3 9.9 22.3 24.0 23.2 7.3 179.0 220.0 199.5 20.6
12ip09mar02-1251 21.0 44.0 32.4 38.2 30.4 23.0 22.3 22.7 3.1 151.0 187.0 169.0 21.3
13ip09mar02-1253 23.0 28.0 36.8 32.4 27.2 23.3 28.1 25.7 18.7 186.0 194.0 190.0 4.2
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain - 12:30 0.0
1ip09mar02-1231 1.0 12.6 15.4 14.0 20.0 15.6 15.4 15.5 1.3 158.0 130.0 144.0 19.4
2ip09mar02-1232 2.0 4.2 2.7 3.4 44.8 11.7 11.8 11.8 0.9 37.0 47.3 42.2 24.4
3ip09mar02-1233 3.0 1.8 4.0 2.9 75.8 11.3 11.1 11.2 1.8 31.2 34.6 32.9 10.3
4ip09mar02-1235 5.0 3.6 2.6 3.1 33.1 11.1 12.0 11.6 7.8 31.1 28.7 29.9 8.0
5ip09mar02-1237 7.0 1.5 2.0 1.7 28.6 11.4 11.3 11.4 0.9 28.8 29.5 29.2 2.4
6ip09mar02-1239 9.0 3.1 3.3 3.2 8.1 11.1 12.7 11.9 13.4 45.5 50.4 48.0 10.2
7ip09mar02-1241 11.0 3.8 3.3 3.5 12.5 10.7 10.8 10.8 0.9 31.3 34.2 32.8 8.9
8ip09mar02-1243 13.0 4.0 5.6 4.8 32.7 10.8 11.1 11.0 2.7 26.0 28.0 27.0 7.4
9ip09mar02-1245 15.0 5.7 4.7 5.2 19.8 10.9 10.6 10.8 2.8 24.3 22.3 23.3 8.6
10ip09mar02-1247 17.0 2.3 1.7 2.0 28.1 11.9 11.2 11.6 6.1 39.2 29.4 34.3 28.6
11ip09mar02-1249 19.0 2.3 1.7 2.0 32.6 10.9 11.5 11.2 5.4 25.7 32.0 28.9 21.8
12ip09mar02-1251 21.0 2.1 2.3 2.2 8.2 10.9 12.1 11.5 10.4 25.7 39.7 32.7 42.8
13ip09mar02-1253 23.0 2.6 3.1 2.9 16.1 11.3 11.7 11.5 3.5 29.9 35.1 32.5 16.0
RAW1 METAL DATA FOR 9 MARCH 2002 STORM EVENT (PAGE 4 OF 4)
PARTICULATE FRACTION
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
 
 352
Table A-163.  Raw data from pH analysis of the 9-Mar-02 storm event 
Event Date: 9-Mar-2002 SM:  4500-H+B1
Precipitation: Heavy Orion 290A
Previous Dry Hours: 172
Traffic: Moderate
Time Line: 12:30 t0 12:53
Time = 0 12:30
Readings Taken by: EEK, CMD, AAB
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 99.0%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 8.1 8.1 8.1 0.0 0.5
2i09mar02-1232 2.0 7.5 7.5 7.5 0.0 0.2
3i09mar02-1233 3.0 7.2 7.1 7.1 0.0 0.4
4i09mar02-1235 5.0 6.9 6.9 6.9 0.0 0.2
5i09mar02-1237 7.0 6.6 6.7 6.6 0.0 0.5
6i09mar02-1239 9.0 6.8 6.8 6.8 0.0 0.2
7i09mar02-1241 11.0 6.7 6.7 6.7 0.0 0.6
8i09mar02-1243 13.0 6.9 6.9 6.9 0.0 0.0
9i09mar02-1245 15.0 7.1 7.0 7.0 0.0 0.1
10i09mar02-1247 17.0 7.4 7.4 7.4 0.0 0.2
11i09mar02-1249 19.0 7.4 7.4 7.4 0.0 0.1
12i09mar02-1251 21.0 7.3 7.3 7.3 0.0 0.0
13i09mar02-1253 23.0 7.4 7.4 7.4 0.0 0.0
Conducted By:
pH Analysis:
































Table A-164.  Raw data from total dissolved solids analysis of the 9-Mar-02 storm event 
Event Date: 9-Mar-2002 Direct Probe Measurement
Precipitation: Heavy Orion 290A
Previous Dry Hours: 172
Traffic: Moderate
Time Line: 12:30 t0 12:53
Time = 0 12:30
Readings Taken by: EEK, CMD, AAB
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 203.0 205.0 204.0 1.4 0.7
2i09mar02-1232 2.0 63.0 63.0 63.0 0.0 0.0
3i09mar02-1233 3.0 43.0 43.0 43.0 0.0 0.0
4i09mar02-1235 5.0 22.0 22.0 22.0 0.0 0.0
5i09mar02-1237 7.0 15.0 15.0 15.0 0.0 0.0
6i09mar02-1239 9.0 13.0 13.0 13.0 0.0 0.0
7i09mar02-1241 11.0 16.0 16.0 16.0 0.0 0.0
8i09mar02-1243 13.0 24.0 24.0 24.0 0.0 0.0
9i09mar02-1245 15.0 31.0 31.0 31.0 0.0 0.0
10i09mar02-1247 17.0 40.0 40.0 40.0 0.0 0.0
11i09mar02-1249 19.0 52.0 52.0 52.0 0.0 0.0
12i09mar02-1251 21.0 64.0 64.0 64.0 0.0 0.0
13i09mar02-1253 23.0 75.0 75.0 75.0 0.0 0.0
TDS ANALYSIS FOR  9 MARCH 2002 STORM EVENT (PAGE 1 OF 1)
9-Mar-2002Analysis Date:































Table A-165.  Raw data from redox analysis of the 9-Mar-02 storm event 
Event Date: 9-Mar-2002 SM:  25801
Precipitation: Heavy Orion 290A
Previous Dry Hours: 172
Traffic: Moderate
Time Line: 12:30 t0 12:53
Time = 0 12:30
Readings Taken by: EEK, CMD, AAB
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
372 0.0
1i09mar02-1231 1.0 372.0 376.8 374.4 3.4 0.9
2i09mar02-1232 2.0 409.7 411.1 410.4 1.0 0.2
3i09mar02-1233 3.0 434.1 436.1 435.1 1.4 0.3
4i09mar02-1235 5.0 447.0 450.2 448.6 2.3 0.5
5i09mar02-1237 7.0 466.2 464.0 465.1 1.6 0.3
6i09mar02-1239 9.0 457.7 456.4 457.1 0.9 0.2
7i09mar02-1241 11.0 460.9 461.8 461.4 0.6 0.1
8i09mar02-1243 13.0 449.2 449.6 449.4 0.3 0.1
9i09mar02-1245 15.0 437.8 439.8 438.8 1.4 0.3
10i09mar02-1247 17.0 417.8 419.7 418.8 1.3 0.3
11i09mar02-1249 19.0 416.4 416.8 416.6 0.3 0.1
12i09mar02-1251 21.0 423.6 423.0 423.3 0.4 0.1
13i09mar02-1253 23.0 416.2 415.0 415.6 0.8 0.2




































Table A-166.  Raw data from temperature analysis of the 9-Mar-02 storm event 
Event Date: 9-Mar-2002 Direct Probe Measurement
Precipitation: Heavy Orion 290A
Previous Dry Hours: 172
Traffic: Moderate
Time Line: 12:30 t0 12:53
Time = 0 12:30
Readings Taken by: EEK, CMD, AAB
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 22.0 22.1 22.1 0.1 0.3
2i09mar02-1232 2.0 22.3 22.4 22.4 0.1 0.3
3i09mar02-1233 3.0 22.2 22.2 22.2 0.0 0.0
4i09mar02-1235 5.0 22.4 22.6 22.5 0.1 0.6
5i09mar02-1237 7.0 22.6 22.6 22.6 0.0 0.0
6i09mar02-1239 9.0 22.9 22.9 22.9 0.0 0.0
7i09mar02-1241 11.0 23.0 23.2 23.1 0.1 0.6
8i09mar02-1243 13.0 23.3 23.4 23.4 0.1 0.3
9i09mar02-1245 15.0 23.6 23.6 23.6 0.0 0.0
10i09mar02-1247 17.0 30.8 30.1 30.5 0.5 1.6
11i09mar02-1249 19.0 30.2 30.0 30.1 0.1 0.5
12i09mar02-1251 21.0 31.2 30.8 31.0 0.3 0.9
13i09mar02-1253 23.0 35.0 34.7 34.9 0.2 0.6





































Table A-167.  Raw data from dissolved oxygen analysis of the 9-Mar-02 storm event 
Event Date: 9-Mar-2002 SM: 4500-O1
Precipitation: Heavy Orion 290A
Previous Dry Hours: 172
Traffic: Moderate
Time Line: 12:30 t0 12:53
Time = 0 12:30
Readings Taken by: EEK, CMD, AAB
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 7.4 7.4 7.4 0.0 0.3
2i09mar02-1232 2.0 6.6 6.9 6.7 0.2 2.5
3i09mar02-1233 3.0 6.9 7.8 7.4 0.6 8.5
4i09mar02-1235 5.0 6.9 7.7 7.3 0.5 7.5
5i09mar02-1237 7.0 7.8 7.7 7.8 0.1 1.5
6i09mar02-1239 9.0 7.3 7.6 7.4 0.2 2.9
7i09mar02-1241 11.0 7.0 6.8 6.9 0.2 3.0
8i09mar02-1243 13.0 6.6 6.3 6.5 0.2 3.2
9i09mar02-1245 15.0 6.1 7.5 6.8 1.0 14.1
10i09mar02-1247 17.0 5.9 6.2 6.1 0.2 3.5
11i09mar02-1249 19.0 5.8 7.6 6.7 1.3 19.2
12i09mar02-1251 21.0 5.1 5.9 5.5 0.6 10.5














Measured D.O.  Reading3
[mg/L]
Conducted By:




















Table A-168.  Raw data from conductivity analysis of the 9-Mar-02 storm event 
Event Date: 9-Mar-2002 SM:  25101
Precipitation: Heavy Orion 290A
Previous Dry Hours: 172
Traffic: Moderate
Time Line: 12:30 t0 12:53
Time = 0 12:30
Readings Taken by: EEK, CMD, AAB
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain - 12:30 0.0
1i09mar02-1231 1.0 425.0 430.0 427.5 3.5 0.8
2i09mar02-1232 2.0 132.2 132.1 132.2 0.1 0.1
3i09mar02-1233 3.0 91.6 91.4 91.5 0.1 0.2
4i09mar02-1235 5.0 46.6 46.7 46.7 0.1 0.2
5i09mar02-1237 7.0 31.3 31.4 31.4 0.1 0.2
6i09mar02-1239 9.0 27.4 27.6 27.5 0.1 0.5
7i09mar02-1241 11.0 33.8 34.3 34.1 0.4 1.0
8i09mar02-1243 13.0 50.0 50.0 50.0 0.0 0.0
9i09mar02-1245 15.0 66.1 66.0 66.1 0.1 0.1
10i09mar02-1247 17.0 86.4 86.5 86.5 0.1 0.1
11i09mar02-1249 19.0 110.2 110.3 110.3 0.1 0.1
12i09mar02-1251 21.0 136.5 136.1 136.3 0.3 0.2




































Table A-169.  Characterization and chronology summary for the 11-Apr-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Light Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 68 (min) (inch) (inch) 14:30 Storm Chasers Arrive
Traffic: Moderate 14:30 0.05 0.05 14:39 Start of Rainfall.  
Time Line: 14:39 to 15:08 0.05  Time = 0
Readings Taken by: CMD, EEK, JCK 14:48 #1 1 L = 72 sec.
Experimental Storm 14:49 #2 1 L = 12.96 sec.
System: Charcterization 14:50 #3 1 L = 11.14 sec.
Experimental Site E.Lakeshore 14:51 #4 1 L = 11.13 sec.
Experimental Station 14:52 #5 1 L = 13.03 sec.
Site Location: Baton Rouge, LA 14:53 #6 Rain stops.
1 L = 13.75 sec.
2 min = 154 vehicles.
14:54 #7 1 L = 16.09 sec.
14:55 #8 1 L = 16.28 sec.
14:56 #9 1 L = 21.66 sec.
14:58 #10 1 L = 25.56 sec.
15:00 #11 1 L = 34.79 sec.
Time to4 Vessel Calc. 15:04 #12 1 L = 47.44 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 15:07 2 min = 184 vehicles.
Time Time Vessel Rate Volume Vol. 15:08 #13 1 L = 90.31 sec.
(min) (sec) (L) (L/min) (L) (L) End of runoff
14:39
14:48 9.0 72.0 1.0 0.8 1.0 1.0
14:49 10.0 13.0 1.0 4.6 2.7 3.7
14:50 11.0 11.1 1.0 5.4 5.0 8.7
14:51 12.0 11.1 1.0 5.4 5.4 14.1
14:52 13.0 13.0 1.0 4.6 5.0 19.1
14:53 14.0 13.8 1.0 4.4 4.5 23.6
14:54 15.0 16.1 1.0 3.7 4.0 27.7
14:55 16.0 16.3 1.0 3.7 3.7 31.4
14:56 17.0 21.7 1.0 2.8 3.2 34.6
14:58 19.0 25.6 1.0 2.3 5.1 39.7
15:00 21.0 34.8 1.0 1.7 4.1 43.8
15:04 25.0 47.4 1.0 1.3 6.0 49.8
15:08 29.0 90.3 1.0 0.7 3.9 53.6
53.6
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 NA(5) 77.0 0 0
14.0 154.0 77.0 1078.0 1078.0
28.0 184.0 92.0 1183.0 2261.0
29.0 NA(5) 92.0 92.0 2353.0
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation was not recorded onsite.  See precip info
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow estimated   
2353.0     from measured data (from time = 0 to end of runoff).
Notes:
Vehicle loading during storm event (vehicles)
14:39




Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)
































Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-1439
1i11apr02-1448 9.0 0.8 417.7 151.0 0.36 885.75 514.5 0.58 83.0 479.4
2i11apr02-1449 10.0 4.6 486.0 143.3 0.29 804.50 437.0 0.54 78.5 412.0
3i11apr02-1450 11.0 5.4 415.3 106.0 0.26 654.50 407.0 0.62 48.0 392.6
4i11apr02-1451 12.0 5.4 316.0 86.7 0.27 639.50 392.0 0.61 73.5 352.4
5i11apr02-1452 13.0 4.6 265.3 81.3 0.31 568.25 380.8 0.67 68.0 317.4
6i11apr02-1453 14.0 4.4 222.7 68.0 0.31 533.25 374.5 0.70 60.5 309.8
7i11apr02-1454 15.0 3.7 208.7 68.7 0.33 532.00 345.8 0.65 59.0 308.2
8i11apr02-1455 16.0 3.7 205.8 68.2 0.33 549.50 369.5 0.67 65.0 316.4
9i11apr02-1456 17.0 2.8 189.3 66.0 0.35 544.50 347.0 0.64 64.5 314.2
10i11apr02-1458 19.0 2.3 186.7 62.0 0.33 532.00 342.0 0.64 64.0 304.6
11i11apr02-1500 21.0 1.7 157.3 56.7 0.36 509.50 380.8 0.75 59.5 275.4
12i11apr02-1504 25.0 1.3 136.7 49.3 0.36 475.75 374.5 0.79 61.5 251.4
13i11apr02-1508 29.0 0.7 100.7 42.0 0.42 474.50 349.5 0.74 61.0 232.0
251.7 78.0 577.4 378.1 63.5 321.8
13.5 4.2 31.0 20.3 3.4 17.3
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =53.6 L.  
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 11 APRIL 2002 STORM EVENT (PAGE 1 OF 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85





Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A
ELAB:118:LSU 4000-200 NTU 
Combination pH Electrode
 
            
 360
 Table A-171.  Summary of probe-based analysis for the 11-Apr-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 11-Apr-2002
8863 Orion 290A ELAB:118:LSU 11-Apr-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 11-Apr-2002
49315-00 Hach DR/2010 ELAB:118:LSU 11-Apr-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-1439
1i11apr02-1448 9.0 0.8 7.3 412.0 437.1 23.0 8.8 855.0
2i11apr02-1449 10.0 4.6 7.3 380.5 432.2 23.4 7.8 791.0
3i11apr02-1450 11.0 5.4 7.4 350.5 430.5 23.6 7.9 729.0
4i11apr02-1451 12.0 5.4 7.5 329.0 428.9 23.6 6.9 686.0
5i11apr02-1452 13.0 4.6 7.5 309.5 428.3 23.4 7.0 644.5
6i11apr02-1453 14.0 4.4 7.5 295.0 429.0 23.7 7.1 616.0
7i11apr02-1454 15.0 3.7 7.5 281.5 427.5 23.9 7.3 588.5
8i11apr02-1455 16.0 3.7 7.5 277.5 427.7 23.6 7.4 579.5
9i11apr02-1456 17.0 2.8 7.5 273.0 427.7 23.9 7.4 570.5
10i11apr02-1458 19.0 2.3 7.5 269.0 425.8 23.9 7.4 562.5
11i11apr02-1500 21.0 1.7 7.5 268.0 425.4 23.9 7.6 560.0
12i11apr02-1504 25.0 1.3 7.5 270.5 424.9 23.6 7.7 564.5
13i11apr02-1508 29.0 0.7 7.5 280.5 422.8 23.6 7.2 586.0
7.4 301.1 424.1 23.4 7.4 627.9
16.1 0.4
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6  L.  
pH:[4] [7] [10] (slope = 99.9%)




Calculated Mean of Probe-Based Analysis Data1
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Table A-172.  Summary of ion-based analysis for the 11-Apr-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
563986 TOC-5050A CEBA:3204:LSU 26-Jun-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate PO42- NO3- SO4- Cl
- DOC
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 0.69 8.02 290.25 28.26 137.52
2i11apr02-1449 10.0 4.6 0.28 7.40 240.68 27.03 114.59
3i11apr02-1450 11.0 5.4 0.44 6.89 230.79 25.69 106.38
4i11apr02-1451 12.0 5.4 0.34 6.12 216.94 24.56 98.12
5i11apr02-1452 13.0 4.6 0.28 5.32 212.38 22.88 92.80
6i11apr02-1453 14.0 4.4 0.35 5.25 194.22 22.53 92.33
7i11apr02-1454 15.0 3.7 0.19 4.59 181.22 22.79 87.60
8i11apr02-1455 16.0 3.7 0.34 5.02 184.85 22.64 86.16
9i11apr02-1456 17.0 2.8 0.34 4.53 178.34 22.91 86.28
10i11apr02-1458 19.0 2.3 0.18 4.95 176.49 23.18 66.31
11i11apr02-1500 21.0 1.7 0.22 4.91 175.73 23.81 92.22
12i11apr02-1504 25.0 1.3 0.22 4.73 167.79 24.93 91.62
13i11apr02-1508 29.0 0.7 0.11 4.99 172.60 25.79 79.99
0.29 5.47 197.22 23.94 92.65
0.02 0.29 10.57 1.28 4.97
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6 L.  
Total Mass (g)
Calculated Mean of Ion-Based Analysis Data1
Spectrophotometer (Cl-) 0, 10, 20, 30 mg/L
Event Mean Concentration3 [mg/L]
0, 4, 6, 8, 10 mg/L
0, 10, 20, 30 mg/L
0, 20, 50, 100, 200 mg/LTOC Analyzer (DOC)








Field & Laboratory Analytical Equipment Information
Equipment Type
Equipment Calibration Information




Table A-173.  Summary of dissolved (< 0.45 µm) metal analysis for the 11-Apr-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 3.61 393.0 1419.9 2.2 7.8 17.0 2.2 212.0 460.0 2.2 924.0 2005.1 2.2 40.2 87.2
2i11apr02-1449 10.0 4.6 3.61 150.5 543.8 2.2 6.7 14.6 2.2 156.5 339.6 2.2 564.0 1223.9 2.2 34.3 74.4
3i11apr02-1450 11.0 5.4 3.61 468.5 1692.7 2.2 7.2 15.5 2.2 149.0 323.3 2.2 954.0 2070.2 2.2 37.85 82.1
4i11apr02-1451 12.0 5.4 3.61 389.5 1407.3 2.2 7.0 15.1 2.2 136.5 296.2 2.2 781.5 1695.9 2.2 31.9 69.2
5i11apr02-1452 13.0 4.6 3.61 418.9 1513.3 2.2 6.8 14.7 2.2 127.0 275.6 2.2 801.5 1739.3 2.2 36.5 79.2
6i11apr02-1453 14.0 4.4 3.61 511.5 1848.1 2.2 6.9 14.9 2.2 121.5 263.7 2.2 851.5 1847.8 2.2 26 56.4
7i11apr02-1454 15.0 3.7 3.61 36.8 132.8 2.2 6.0 12.9 2.2 111.0 240.9 2.2 284.0 616.3 2.2 31.2 67.7
8i11apr02-1455 16.0 3.7 3.61 580.5 2097.4 2.2 7.1 15.4 2.2 119.5 259.3 2.2 896.5 1945.4 2.2 29.85 64.8
9i11apr02-1456 17.0 2.8 3.61 224.0 809.3 2.2 6.4 14.0 2.2 103.5 224.6 2.2 522.0 1132.7 2.2 28.8 62.5
10i11apr02-1458 19.0 2.3 3.61 391.5 1414.5 2.2 6.9 15.0 2.2 104.5 226.8 2.2 698.5 1515.7 2.2 28.4 61.6
11i11apr02-1500 21.0 1.7 3.61 852.5 3080.1 2.2 7.8 16.9 2.2 113.0 245.2 2.2 1134.5 2461.9 2.2 32.9 71.4
12i11apr02-1504 25.0 1.3 3.61 913.5 3300.5 2.2 7.4 16.0 2.2 106.5 231.1 2.2 1195.0 2593.2 2.2 34.3 74.4
13i11apr02-1508 29.0 0.7 3.61 132.6 478.9 2.2 6.3 13.6 2.2 81.9 177.6 2.2 371.5 806.2 2.2 25.8 56.0
1608.0 15.0 267.6 1709.9 69.3
86.2 0.8 14.3 91.7 3.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =53.6 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 1 OF 6)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 







Table A-173 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 11-Apr-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 2.2 85.3 185.0 2.2 262.5 569.6 2.2 4.4 9.6 2.2 15.2 32.9 2.2 17.0 36.8
2i11apr02-1449 10.0 4.6 2.2 62.1 134.8 2.2 195.0 423.2 2.2 2.5 5.5 2.2 12.9 28.0 2.2 13.1 28.3
3i11apr02-1450 11.0 5.4 2.2 59.5 129.1 2.2 185.0 401.5 2.2 2.5 5.4 2.2 12.6 27.2 2.2 15.8 34.3
4i11apr02-1451 12.0 5.4 2.2 59.3 128.6 2.2 180.0 390.6 2.2 2.3 5.0 2.2 12.7 27.5 2.2 15.0 32.6
5i11apr02-1452 13.0 4.6 2.2 53.7 116.4 2.2 169.0 366.7 2.2 2.2 4.9 2.2 12.6 27.3 2.2 14.7 31.8
6i11apr02-1453 14.0 4.4 2.2 51.4 111.5 2.2 84.5 183.3 2.2 2.1 4.6 2.2 12.1 26.1 2.2 15.1 32.7
7i11apr02-1454 15.0 3.7 2.2 75.1 162.9 2.2 22.9 49.6 2.2 1.8 4.0 2.2 41.5 89.9 2.2 14.8 32.1
8i11apr02-1455 16.0 3.7 2.2 56.2 122.0 2.2 20.9 45.4 2.2 2.2 4.8 2.2 14.4 31.1 2.2 15.5 33.6
9i11apr02-1456 17.0 2.8 2.2 47.0 101.9 2.2 20.6 44.6 2.2 1.9 4.1 2.2 12.1 26.3 2.2 12.2 26.5
10i11apr02-1458 19.0 2.3 2.2 49.6 107.6 2.2 13.4 29.1 2.2 1.9 4.2 2.2 11.9 25.7 2.2 13.4 29.1
11i11apr02-1500 21.0 1.7 2.2 56.0 121.5 2.2 11.8 25.6 2.2 2.0 4.4 2.2 12.7 27.5 2.2 16.7 36.1
12i11apr02-1504 25.0 1.3 2.2 56.3 122.2 2.2 16.7 36.1 2.2 2.2 4.7 2.2 12.2 26.4 2.2 17.6 38.1
13i11apr02-1508 29.0 0.7 2.2 49.4 107.2 2.2 16.1 34.8 2.2 1.7 3.8 2.2 11.4 24.6 2.2 11.4 24.7
123.6 193.6 4.8 31.6 32.0
6.6 10.4 0.3 1.7 1.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 2 OF 6)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-173 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 11-Apr-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 3.61 18250.0 65938.2 3.61 5950.0 21497.6 3.61 122500.0 442598.6 2.2 17500.0 37975.0 2.2 8.9 19.2 2.2 257.0 557.7
2i11apr02-1449 10.0 4.6 3.61 14550.0 52569.9 3.61 4925.0 17794.3 3.61 118000.0 426339.9 2.2 9965.0 21624.1 2.2 8.9 19.2 2.2 239.5 519.7
3i11apr02-1450 11.0 5.4 3.61 13600.0 49137.5 3.61 4550.0 16439.4 3.61 110500.0 399242.0 2.2 7830.0 16991.1 2.2 8.9 19.2 2.2 253.0 549.0
4i11apr02-1451 12.0 5.4 3.61 11855.0 42832.7 3.61 3755.0 13567.0 3.61 94600.0 341794.5 2.2 6045.0 13117.7 2.2 8.9 19.2 2.2 238.0 516.5
5i11apr02-1452 13.0 4.6 3.61 12250.0 44259.9 3.61 3725.0 13458.6 3.61 97450.0 352091.7 2.2 4685.0 10166.5 2.2 8.9 19.2 2.2 234.0 507.8
6i11apr02-1453 14.0 4.4 3.61 11750.0 42453.3 3.61 3495.0 12627.6 3.61 90300.0 326258.4 2.2 4170.0 9048.9 2.2 8.9 19.2 2.2 235.0 510.0
7i11apr02-1454 15.0 3.7 3.61 13150.0 47511.6 3.61 3535.0 12772.1 3.61 93450.0 337639.5 2.2 3970.0 8614.9 2.2 8.9 19.2 2.2 212.5 461.1
8i11apr02-1455 16.0 3.7 3.61 13200.0 47692.3 3.61 3530.0 12754.1 3.61 85950.0 310541.6 2.2 4245.0 9211.7 2.2 8.9 19.3 2.2 237.0 514.3
9i11apr02-1456 17.0 2.8 3.61 13550.0 48956.8 3.61 3560.0 12862.5 3.61 86550.0 312709.5 2.2 3895.0 8452.2 2.2 9.1 19.8 2.2 209.0 453.5
10i11apr02-1458 19.0 2.3 3.61 14050.0 50763.4 3.61 3635.0 13133.4 3.61 87800.0 317225.8 2.2 3835.0 8322.0 2.2 9.3 20.1 2.2 222.0 481.7
11i11apr02-1500 21.0 1.7 3.61 14000.0 50582.7 3.61 3610.0 13043.1 3.61 85800.0 309999.7 2.2 3855.0 8365.4 2.2 9.7 21.1 2.2 248.0 538.2
12i11apr02-1504 25.0 1.3 3.61 14050.0 50763.4 3.61 3680.0 13296.0 3.61 85950.0 310541.6 2.2 3780.0 8202.6 2.2 9.0 19.5 2.2 249.0 540.3
13i11apr02-1508 29.0 0.7 3.61 13250.0 47872.9 3.61 3450.0 12465.0 3.61 78000.0 281817.9 2.2 3995.0 8669.2 2.2 9.1 19.8 2.2 202.5 439.4
48091.3 13900.1 338765.3 11856.5 19.4 504.6
2578.5 745.3 18163.8 635.7 1.0 27.1
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6  L.  
Ba (m/z = 138)
Dissolved (Aqueous) Fraction 
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 3 OF 6)
Event Mean Concentration5 [µg/L]
K (m/z = 39) Ag (m/z = 107)
Total Mass (mg)









Table A-174 Summary of particulate metal analysis for the 11-Apr-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 8.34 5400.0 45009.0 3.3 48.0 159.9 3.3 189.5 631.8 3.3 8615.0 28722.4 3.3 38.5 128.4
2i11apr02-1449 10.0 4.6 8.34 5110.0 42591.9 3.3 64.4 214.7 3.3 176.0 586.8 3.3 7765.0 25888.5 3.3 49.5 164.9
3i11apr02-1450 11.0 5.4 8.34 6105.0 50885.2 3.3 62.2 207.2 3.3 172.5 575.1 3.3 9015.0 30056.0 3.3 47.7 158.9
4i11apr02-1451 12.0 5.4 8.34 4840.0 40341.4 3.3 62.8 209.2 3.3 148.0 493.4 3.3 6365.0 21220.9 3.3 45.0 150.0
5i11apr02-1452 13.0 4.6 8.34 3765.0 31381.3 3.3 51.1 170.2 3.3 87.4 291.4 3.3 5140.0 17136.8 3.3 36.5 121.5
6i11apr02-1453 14.0 4.4 8.34 3710.0 30922.9 3.3 60.9 203.0 3.3 70.8 235.9 3.3 5365.0 17886.9 3.3 41.9 139.7
7i11apr02-1454 15.0 3.7 8.34 3360.0 28005.6 3.3 68.9 229.7 3.3 65.8 219.4 3.3 4670.0 15569.8 3.3 48.8 162.5
8i11apr02-1455 16.0 3.7 8.34 2650.0 22087.8 3.3 46.1 153.7 3.3 54.7 182.4 3.3 3745.0 12485.8 3.3 32.8 109.4
9i11apr02-1456 17.0 2.8 8.34 2710.0 22587.9 3.3 37.8 125.9 3.3 53.0 176.7 3.3 3680.0 12269.1 3.3 28.1 93.7
10i11apr02-1458 19.0 2.3 8.34 3665.0 30547.8 3.3 33.0 109.9 3.3 49.7 165.5 3.3 4850.0 16169.9 3.3 24.9 82.8
11i11apr02-1500 21.0 1.7 8.34 2430.0 20254.1 3.3 33.2 110.7 3.3 40.5 134.9 3.3 3225.0 10752.2 3.3 25.7 85.5
12i11apr02-1504 25.0 1.3 8.34 2450.0 20420.8 3.3 43.6 145.2 3.3 34.9 116.4 3.3 3070.0 10235.4 3.3 31.6 105.2
13i11apr02-1508 29.0 0.7 8.34 3105.0 25880.2 3.3 35.1 117.0 3.3 46.6 155.4 3.3 3435.0 11452.3 3.3 22.0 73.3
31247.0 166.3 296.9 17407.7 121.7
1675.4 8.9 15.9 933.4 6.5
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6  L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 4 OF 6)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction





Table A-174 (continued).  Summary of particulate metal analysis for the 11-Apr-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 3.3 82.8 276.1 3.3 463.0 1543.6 3.3 5.6 18.7 3.3 4.7 15.8 3.3 68.9 229.7
2i11apr02-1449 10.0 4.6 3.3 79.0 263.4 3.3 410.0 1366.9 3.3 5.2 17.2 3.3 3.3 10.9 3.3 64.5 214.9
3i11apr02-1450 11.0 5.4 3.3 75.8 252.7 3.3 383.0 1276.9 3.3 5.3 17.6 3.3 3.0 10.1 3.3 58.3 194.2
4i11apr02-1451 12.0 5.4 3.3 74.2 247.4 3.3 331.0 1103.6 3.3 4.8 16.0 3.3 2.6 8.6 3.3 48.8 162.7
5i11apr02-1452 13.0 4.6 3.3 45.6 151.9 3.3 233.5 778.5 3.3 2.9 9.7 3.3 6.5 21.7 3.3 37.2 123.9
6i11apr02-1453 14.0 4.4 3.3 38.5 128.4 3.3 216.5 721.8 3.3 4.9 16.3 3.3 11.0 36.5 3.3 41.4 138.0
7i11apr02-1454 15.0 3.7 3.3 48.0 160.0 3.3 224.5 748.5 3.3 4.9 16.5 3.3 20.5 68.2 3.3 38.0 126.7
8i11apr02-1455 16.0 3.7 3.3 32.6 108.5 3.3 183.0 610.1 3.3 6.0 20.0 3.3 11.0 36.5 3.3 32.8 109.4
9i11apr02-1456 17.0 2.8 3.3 40.3 134.4 3.3 182.5 608.5 3.3 6.3 21.1 3.3 10.8 35.8 3.3 30.9 103.0
10i11apr02-1458 19.0 2.3 3.3 30.7 102.4 3.3 182.5 608.5 3.3 4.3 14.4 3.3 10.6 35.2 3.3 29.7 99.0
11i11apr02-1500 21.0 1.7 3.3 29.5 98.2 3.3 156.5 521.8 3.3 6.4 21.3 3.3 10.5 35.0 3.3 25.9 86.4
12i11apr02-1504 25.0 1.3 3.3 30.2 100.5 3.3 148.0 493.4 3.3 4.6 15.3 3.3 10.4 34.5 3.3 24.4 81.2
13i11apr02-1508 29.0 0.7 3.3 21.9 72.8 3.3 159.5 531.8 3.3 3.4 11.5 3.3 1.0 3.3 3.3 16.3 54.2
159.6 815.7 16.5 27.6 130.2
8.6 43.7 0.9 1.5 7.0
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6  L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 5 OF 6)
Cu (m/z = 63)
Particulate Fraction





Table A-174 (continued).  Summary of particulate metal analysis for the 11-Apr-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF data conc. DF data conc. DF data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 8.34 791.0 6593.0 8.34 1200.0 10002.0 8.34 10950.0 91268.3 3.3 965.0 3217.3 3.3 0.6 1.8 3.3 389.5 1298.6
2i11apr02-1449 10.0 4.6 8.34 594.5 4955.2 8.34 1120.0 9335.2 8.34 9030.0 75265.1 3.3 5641.0 18807.1 3.3 0.3 1.0 3.3 0.0 0.0
3i11apr02-1450 11.0 5.4 8.34 546.0 4550.9 8.34 1280.0 10668.8 8.34 10270.0 85600.5 3.3 960.5 3202.3 3.3 0.3 1.1 3.3 389.5 1298.6
4i11apr02-1451 12.0 5.4 8.34 598.0 4984.3 8.34 971.0 8093.3 8.34 8300.0 69180.5 3.3 766.0 2553.8 3.3 0.3 0.8 3.3 398.0 1326.9
5i11apr02-1452 13.0 4.6 8.34 737.0 6142.9 8.34 763.0 6359.6 8.34 6220.0 51843.7 3.3 598.0 1993.7 3.3 4.6 15.3 3.3 383.5 1278.6
6i11apr02-1453 14.0 4.4 8.34 415.5 3463.2 8.34 710.5 5922.0 8.34 6280.0 52343.8 3.3 458.0 1527.0 3.3 9.0 30.0 3.3 306.5 1021.9
7i11apr02-1454 15.0 3.7 8.34 434.5 3621.6 8.34 638.0 5317.7 8.34 5755.0 47967.9 3.3 439.5 1465.3 3.3 9.0 30.1 3.3 208.0 693.5
8i11apr02-1455 16.0 3.7 8.34 421.5 3513.2 8.34 518.0 4317.5 8.34 5105.0 42550.2 3.3 350.0 1166.9 3.3 9.0 30.0 3.3 179.5 598.5
9i11apr02-1456 17.0 2.8 8.34 388.0 3234.0 8.34 485.5 4046.6 8.34 4710.0 39257.9 3.3 364.5 1215.2 3.3 9.0 30.0 3.3 168.0 560.1
10i11apr02-1458 19.0 2.3 8.34 849.5 7080.6 8.34 757.5 6313.8 8.34 6390.0 53260.7 3.3 360.0 1200.2 3.3 9.0 29.8 3.3 138.0 460.1
11i11apr02-1500 21.0 1.7 8.34 833.5 6947.2 8.34 447.5 3729.9 8.34 3870.0 32256.5 3.3 319.0 1063.5 3.3 9.0 29.9 3.3 135.5 451.8
12i11apr02-1504 25.0 1.3 8.34 700.0 5834.5 8.34 420.5 3504.9 8.34 3420.0 28505.7 3.3 298.5 995.2 3.3 8.9 29.8 3.3 129.0 430.1
13i11apr02-1508 29.0 0.7 8.34 947.5 7897.4 8.34 521.0 4342.5 8.34 4120.0 34340.2 3.3 NA NA 3.3 NA NA 3.3 102.0 340.1
5147.7 6220.4 53068.2 2930.5 19.7 759.8
276.0 333.5 2845.4 157.1 1.1 40.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6  L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ba (m/z = 138)
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 6 OF 6)
Particulate Fraction







               Table A-175.  Summary of particle analysis for the 11-Apr-02 storm event 
Event Date:
Time 0: 14:39
Site Location: Baton Rouge, Louisi
Traffic Conditions: Heavy Analysis Performed by:
Previous Dry Hours: 68
Event Collected By: CMD, EEK, JCK
Start of Runoff 14:48





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-1439 0.0
1i11apr02-1448 9.0 3.139 9.50E+07 0.979 32.0 4.42 1.540 15.58 20.0 589.38 1532.39 417.67 1.30E+07
2i11apr02-1449 10.0 3.021 7.00E+07 0.979 32.0 4.94 1.616 16.97 20.0 582.63 1514.83 486.00 9.25E+06
3i11apr02-1450 11.0 3.083 9.50E+07 0.979 32.0 4.49 1.522 15.37 15.0 648.61 1686.38 415.27 1.37E+07
4i11apr02-1451 12.0 3.075 9.00E+07 0.972 32.0 5.20 1.642 16.65 15.0 644.50 1675.70 316.00 8.74E+06
5i11apr02-1452 13.0 3.071 7.50E+07 0.979 32.0 4.52 1.531 15.93 15.0 516.88 1343.88 265.33 1.07E+07
6i11apr02-1453 14.0 3.055 6.00E+07 0.975 32.0 4.71 1.539 17.01 15.0 474.40 1233.45 222.67 8.68E+06
7i11apr02-1454 15.0 3.044 6.00E+07 0.976 32.0 4.75 1.548 17.07 15.0 436.04 1133.70 208.67 7.79E+06
8i11apr02-1455 16.0 3.048 6.50E+07 0.976 32.0 4.66 1.511 16.98 15.0 472.71 1229.04 205.78 8.91E+06
9i11apr02-1456 17.0 3.131 7.50E+07 0.977 32.0 4.47 1.526 15.46 15.0 458.94 1193.26 189.33 9.82E+06
10i11apr02-1458 19.0 3.145 7.00E+07 0.976 32.0 4.39 1.513 15.17 15.0 428.12 1113.11 186.67 9.67E+06
11i11apr02-1500 21.0 3.022 2.05E+07 0.977 32.0 4.84 1.526 16.84 15.0 180.89 470.31 157.33 3.06E+06
12i11apr02-1504 25.0 3.181 5.50E+07 0.973 32.0 4.65 1.482 18.01 10.0 352.13 899.73 136.67 6.70E+06
13i11apr02-1508 29.0 2.968 3.00E+07 0.980 32.0 4.50 1.456 19.05 10.0 253.31 658.60 100.67 5.32E+06
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).






Power Law Parameters (mean)1
Particle Analyzer:
Mixing Speed:






8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.















Table A-176.  Summary of total alkalinity analysis for the 11-Apr-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-1439 0.0
1i11apr02-1448 9.0 85.0 81.0 3.4
2i11apr02-1449 10.0 79.0 78.0 0.9
3i11apr02-1450 11.0 48.0 48.0 0.0
4i11apr02-1451 12.0 73.0 74.0 1.0
5i11apr02-1452 13.0 71.0 65.0 6.2
6i11apr02-1453 14.0 58.0 63.0 5.8
7i11apr02-1454 15.0 56.0 62.0 7.2
8i11apr02-1455 16.0 66.0 64.0 2.2
9i11apr02-1456 17.0 64.0 65.0 1.1
10i11apr02-1458 19.0 64.0 64.0 0.0
11i11apr02-1500 21.0 59.0 60.0 1.2
12i11apr02-1504 25.0 62.0 61.0 1.1
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Table A-177.  Raw data from total alkalinity analysis of the 11-Apr-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1439 0.0
1i11apr02-1448 9.0 100.0 7.33 4.55 0.0 8.5 85.0
2i11apr02-1449 10.0 100.0 7.36 4.47 8.1 16.0 79.0
3i11apr02-1450 11.0 100.0 7.42 4.58 16.0 20.8 48.0
4i11apr02-1451 12.0 100.0 7.44 4.57 20.8 28.1 73.0
5i11apr02-1452 13.0 100.0 7.44 4.59 28.1 35.2 71.0
6i11apr02-1453 14.0 100.0 7.45 4.51 35.2 41.0 58.0
7i11apr02-1454 15.0 100.0 7.48 4.49 0.0 5.6 56.0
8i11apr02-1455 16.0 100.0 7.47 4.45 5.6 12.2 66.0
9i11apr02-1456 17.0 100.0 7.46 4.58 12.2 18.6 64.0
10i11apr02-1458 19.0 100.0 7.52 4.57 18.6 25.0 64.0
11i11apr02-1500 21.0 100.0 7.52 4.58 25.0 30.9 59.0
12i11apr02-1504 25.0 100.0 7.52 4.50 30.9 37.1 62.0
13i11apr02-1508 29.0 100.0 7.57 4.55 37.1 43.2 61.0
Measurement A
CMD,EEK, JCK
TOTAL ALKALINITY ANALYSIS FOR 11 April 2002 EVENT (PAGE 2 OF 3)
11-Apr-2002 APHA Standard Method 2320-B
Orion 290-A Light
11-Apr-2002
























Table A-177 (continued).  Raw data from total alkalinity analysis of the 11-Apr-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 99.0%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-1439 0.0
1i11apr02-1448 9.0 100.0 7.30 4.56 0.0 8.1 81.0
2i11apr02-1449 10.0 100.0 7.29 4.52 8.5 16.3 78.0
3i11apr02-1450 11.0 100.0 7.44 4.50 16.3 21.1 48.0
4i11apr02-1451 12.0 100.0 7.51 4.51 21.1 28.5 74.0
5i11apr02-1452 13.0 100.0 7.50 4.54 28.5 35.0 65.0
6i11apr02-1453 14.0 100.0 7.50 4.50 35.0 41.3 63.0
7i11apr02-1454 15.0 100.0 7.50 4.44 0.0 6.2 62.0
8i11apr02-1455 16.0 100.0 7.50 4.51 6.2 12.6 64.0
9i11apr02-1456 17.0 100.0 7.51 4.56 12.6 19.1 65.0
10i11apr02-1458 19.0 100.0 7.54 4.57 19.1 25.5 64.0
11i11apr02-1500 21.0 100.0 7.55 4.55 25.5 31.5 60.0
12i11apr02-1504 25.0 100.0 7.54 4.57 31.5 37.6 61.0
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Time = 0 Conducted by:
Readings Taken by: Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-1439 0.0
1i11apr02-1448 9.0 456.0 456.0 484.0 497.0 504.0 479.4 22.5 4.7
2i11apr02-1449 10.0 412.0 402.0 414.0 422.0 410.0 412.0 7.2 1.8
3i11apr02-1450 11.0 385.0 376.0 373.0 455.0 374.0 392.6 35.2 9.0
4i11apr02-1451 12.0 354.0 358.0 348.0 353.0 349.0 352.4 4.0 1.1
5i11apr02-1452 13.0 316.0 311.0 323.0 320.0 317.0 317.4 4.5 1.4
6i11apr02-1453 14.0 314.0 309.0 308.0 307.0 311.0 309.8 2.8 0.9
7i11apr02-1454 15.0 301.0 304.0 314.0 312.0 310.0 308.2 5.5 1.8
8i11apr02-1455 16.0 318.0 316.0 319.0 316.0 313.0 316.4 2.3 0.7
9i11apr02-1456 17.0 310.0 311.0 319.0 315.0 316.0 314.2 3.7 1.2
10i11apr02-1458 19.0 305.0 304.0 307.0 304.0 303.0 304.6 1.5 0.5
11i11apr02-1500 21.0 271.0 270.0 280.0 278.0 278.0 275.4 4.6 1.7
12i11apr02-1504 25.0 252.0 250.0 252.0 251.0 252.0 251.4 0.9 0.4









1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on all samples
Notes
JCK
     to ensure precision of replicates.
TURBIDITY ANALYSIS FOR 11 APRIL 2002 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 





























     Table A-179.  Total chemical oxygen demand (COD) analysis for the 11-Apr-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -0.25
Event Sampling Date: Standard 100 0.0 0.045 112.25
Sampled By: Standard 200 0.0 0.091 226.00
Test Date: Standard 400 0.0 0.178 444.75
Time 0 for Event: Standard 600 0.0 0.266 664.75
CODs Conducted by: Standard 800 0.0 0.359 897.25
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1i11apr02-1448 9.0 2.0 1A 0.172 0.172 0.1720 429.75 1B 0.182 0.183 0.1825 456.00 442.9 18.6 5.9 885.8
2i11apr02-1449 10.0 2.0 2A 0.140 0.141 0.1405 351.00 2B 0.181 0.182 0.1815 453.50 402.3 72.5 25.5 804.5
3i11apr02-1450 11.0 2.0 3A 0.131 0.131 0.1310 327.25 3B 0.131 0.131 0.1310 327.25 327.3 0.0 0.0 654.5
4i11apr02-1451 12.0 2.0 4A 0.121 0.121 0.1210 302.25 4B 0.135 0.135 0.1350 337.25 319.8 24.7 10.9 639.5
5i11apr02-1452 13.0 2.0 5A 0.113 0.113 0.1130 282.25 5B 0.114 0.115 0.1145 286.00 284.1 2.7 1.3 568.3
6i11apr02-1453 14.0 2.0 6A 0.108 0.108 0.1080 269.75 6B 0.105 0.106 0.1055 263.50 266.6 4.4 2.3 533.3
7i11apr02-1454 15.0 2.0 7A 0.105 0.105 0.1050 262.25 7B 0.108 0.108 0.1080 269.75 266.0 5.3 2.8 532.0
8i11apr02-1455 16.0 2.0 8A 0.110 0.110 0.1100 274.75 8B 0.110 0.110 0.1100 274.75 274.8 0.0 0.0 549.5
9i11apr02-1456 17.0 2.0 9A 0.111 0.111 0.1110 277.25 9B 0.107 0.107 0.1070 267.25 272.3 7.1 3.7 544.5
10i11apr02-1458 19.0 2.0 10A 0.107 0.107 0.1070 267.25 10B 0.106 0.106 0.1060 264.75 266.0 1.8 0.9 532.0
11i11apr02-1500 21.0 2.0 11A 0.102 0.102 0.1020 254.75 11B 0.102 0.102 0.1020 254.75 254.8 0.0 0.0 509.5
12i11apr02-1504 25.0 2.0 12A 0.094 0.095 0.0945 236.00 12B 0.096 0.096 0.0960 239.75 237.9 2.7 1.6 475.8
13i11apr02-1508 29.0 2.0 13A 0.094 0.094 0.0940 234.75 13B 0.096 0.096 0.0960 239.75 237.3 3.5 2.1 474.5
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






Standards Made 1/15/2002 
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Table A-180.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 11-Apr-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -0.25
Sampling Date: Standard 100 0.0 0.045 112.25
Sampled By: Standard 200 0.0 0.091 226.00
Test Date: Standard 400 0.0 0.178 444.75
Time 0 for Event: Standard 600 0.0 0.266 664.75
Conducted by: Standard 800 0.0 0.359 897.25
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1i11apr02-1448 9.0 2.0 1A 0.101 0.101 0.1010 252.25 1B 0.105 0.105 0.1050 262.25 257.25 7.1 3.9 514.50
2i11apr02-1449 10.0 2.0 2A 0.086 0.086 0.0860 214.75 2B 0.089 0.089 0.0890 222.25 218.50 5.3 3.4 437.00
3i11apr02-1450 11.0 2.0 3A 0.080 0.080 0.0800 199.75 3B 0.083 0.083 0.0830 207.25 203.50 5.3 3.7 407.00
4i11apr02-1451 12.0 2.0 4A 0.078 0.078 0.0780 194.75 4B 0.079 0.079 0.0790 197.25 196.00 1.8 1.3 392.00
5i11apr02-1452 13.0 2.0 5A 0.080 0.079 0.0795 198.50 5B 0.073 0.073 0.0730 182.25 190.38 11.5 8.5 380.75
6i11apr02-1453 14.0 2.0 6A 0.072 0.072 0.0720 179.75 6B 0.078 0.078 0.0780 194.75 187.25 10.6 8.0 374.50
7i11apr02-1454 15.0 2.0 7A 0.068 0.069 0.0685 171.00 7B 0.07 0.070 0.0700 174.75 172.88 2.7 2.2 345.75
8i11apr02-1455 16.0 2.0 8A 0.076 0.076 0.0760 189.75 8B 0.072 0.072 0.0720 179.75 184.75 7.1 5.4 369.50
9i11apr02-1456 17.0 2.0 9A 0.067 0.067 0.0670 167.25 9B 0.072 0.072 0.0720 179.75 173.50 8.8 7.2 347.00
10i11apr02-1458 19.0 2.0 10A 0.066 0.066 0.0660 164.75 10B 0.071 0.071 0.0710 177.25 171.00 8.8 7.3 342.00
11i11apr02-1500 21.0 2.0 11A 0.077 0.077 0.0770 192.25 11B 0.075 0.076 0.0755 188.50 190.38 2.7 2.0 380.75
12i11apr02-1504 25.0 2.0 12A 0.076 0.076 0.0760 189.75 12B 0.074 0.074 0.0740 184.75 187.25 3.5 2.7 374.50
13i11apr02-1508 29.0 2.0 13A 0.067 0.067 0.0670 167.25 13B 0.073 0.073 0.0730 182.25 174.75 10.6 8.6 349.50
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






RESULTSMeasurement A Measurement B
Sample ID
Standards Made 1/15/2002 
Standards Re-Run    4/11/2002
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Table A-181.  Summary of suspended solids analysis for the 11-Apr-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date:
Traffic: Samples Collected By:
Time Line: Analysis Date:
Time = 0 Conducted By:
Readings Taken by: Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1439 0.0
1i11apr02-1448 9.0 401.0 428.0 424.0 417.7 14.6 3.5
2i11apr02-1449 10.0 490.0 476.0 492.0 486.0 8.7 1.8
3i11apr02-1450 11.0 414.0 421.8 410.0 415.3 6.0 1.4
4i11apr02-1451 12.0 306.0 324.0 318.0 316.0 9.2 2.9
5i11apr02-1452 13.0 280.0 258.0 258.0 265.3 12.7 4.8
6i11apr02-1453 14.0 220.0 226.0 222.0 222.7 3.1 1.4
7i11apr02-1454 15.0 208.0 210.0 208.0 208.7 1.2 0.6
8i11apr02-1455 16.0 201.3 212.0 204.0 205.8 5.6 2.7
9i11apr02-1456 17.0 188.0 194.0 186.0 189.3 4.2 2.2
10i11apr02-1458 19.0 182.0 194.0 184.0 186.7 6.4 3.4
11i11apr02-1500 21.0 158.0 156.0 158.0 157.3 1.2 0.7
12i11apr02-1504 25.0 130.0 138.0 142.0 136.7 6.1 4.5
13i11apr02-1508 29.0 92.0 106.0 104.0 100.7 7.6 7.5
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-1439 0.0 0.0 0.0 0.0
1i11apr02-1448 9.0 149.0 146.0 158.0 151.0 6.2 4.1
2i11apr02-1449 10.0 136.0 136.0 158.0 143.3 12.7 8.9
3i11apr02-1450 11.0 108.0 104.0 106.0 106.0 2.0 1.9
4i11apr02-1451 12.0 84.0 88.0 88.0 86.7 2.3 2.7
5i11apr02-1452 13.0 82.0 82.0 80.0 81.3 1.2 1.4
6i11apr02-1453 14.0 66.0 70.0 68.0 68.0 2.0 2.9
7i11apr02-1454 15.0 66.0 70.0 70.0 68.7 2.3 3.4
8i11apr02-1455 16.0 62.7 72.0 70.0 68.2 4.9 7.2
9i11apr02-1456 17.0 62.0 68.0 68.0 66.0 3.5 5.2
10i11apr02-1458 19.0 56.0 68.0 62.0 62.0 6.0 9.7
11i11apr02-1500 21.0 56.0 58.0 56.0 56.7 1.2 2.0
12i11apr02-1504 25.0 48.0 52.0 48.0 49.3 2.3 4.7
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Measurements
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(1) SSC = Suspended Solids Concentrations 












Table A-182.  Raw data from total suspended and volatile suspended solids analysis of the 
11-Apr-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1439 0.0
1i11apr02-1448 9.0 1.0662 100.0 1.1063 1.0914 401.0 149.0
2i11apr02-1449 10.0 1.0668 50.0 1.0913 1.0845 490.0 136.0
3i11apr02-1450 11.0 1.0642 50.0 1.0849 1.0795 414.0 108.0
4i11apr02-1451 12.0 1.0706 50.0 1.0859 1.0817 306.0 84.0
5i11apr02-1452 13.0 1.0736 50.0 1.0876 1.0835 280.0 82.0
6i11apr02-1453 14.0 1.0757 50.0 1.0867 1.0834 220.0 66.0
7i11apr02-1454 15.0 1.0678 50.0 1.0782 1.0749 208.0 66.0
8i11apr02-1455 16.0 1.0676 75.0 1.0827 1.078 201.3 62.7
9i11apr02-1456 17.0 1.1125 50.0 1.1219 1.1188 188.0 62.0
10i11apr02-1458 19.0 1.113 50.0 1.1221 1.1193 182.0 56.0
11i11apr02-1500 21.0 1.1102 50.0 1.1181 1.1153 158.0 56.0
12i11apr02-1504 25.0 1.1104 50.0 1.1169 1.1145 130.0 48.0
13i11apr02-1508 29.0 1.1075 50.0 1.1121 1.1100 92.0 42.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1439 0.0
1i11apr02-1448 9.0 1.067 50.0 1.0884 1.0811 428.0 146.0
2i11apr02-1449 10.0 1.0729 50.0 1.0967 1.0899 476.0 136.0
3i11apr02-1450 11.0 1.07141 50.0 1.0925 1.0873 421.8 104.0
4i11apr02-1451 12.0 1.0712 50.0 1.0874 1.0830 324.0 88.0
5i11apr02-1452 13.0 1.0721 50.0 1.0850 1.0809 258.0 82.0
6i11apr02-1453 14.0 1.0724 50.0 1.0837 1.0802 226.0 70.0
7i11apr02-1454 15.0 1.0659 50.0 1.0764 1.0729 210.0 70.0
8i11apr02-1455 16.0 1.0683 50.0 1.0789 1.0753 212.0 72.0
9i11apr02-1456 17.0 1.1156 50.0 1.1253 1.1219 194.0 68.0
10i11apr02-1458 19.0 1.1211 50.0 1.1308 1.1274 194.0 68.0
11i11apr02-1500 21.0 1.1089 50.0 1.1167 1.1138 156.0 58.0
12i11apr02-1504 25.0 1.1062 50.0 1.1131 1.1105 138.0 52.0
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Table A-182 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 11-Apr-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-1439 0.0
1i11apr02-1448 9.0 1.0652 50.0 1.0864 1.0785 424.0 158.0
2i11apr02-1449 10.0 1.073 50.0 1.0976 1.0897 492.0 158.0
3i11apr02-1450 11.0 1.0697 50.0 1.0902 1.0849 410.0 106.0
4i11apr02-1451 12.0 1.0714 50.0 1.0873 1.0829 318.0 88.0
5i11apr02-1452 13.0 1.0717 50.0 1.0846 1.0806 258.0 80.0
6i11apr02-1453 14.0 1.0687 50.0 1.0798 1.0764 222.0 68.0
7i11apr02-1454 15.0 1.0688 50.0 1.0792 1.0757 208.0 70.0
8i11apr02-1455 16.0 1.0681 50.0 1.0783 1.0748 204.0 70.0
9i11apr02-1456 17.0 1.1179 50.0 1.1272 1.1238 186.0 68.0
10i11apr02-1458 19.0 1.1106 50.0 1.1198 1.1167 184.0 62.0
11i11apr02-1500 21.0 1.1095 50.0 1.1174 1.1146 158.0 56.0
12i11apr02-1504 25.0 1.1081 50.0 1.1152 1.1128 142.0 48.0
13i11apr02-1508 29.0 1.1055 50.0 1.1107 1.1085 104.0 44.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























              Table A-183.  Raw data from dissolved (< 0.45 µm) metal analysis of the 11-Apr-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1439 0.0
1id11apr02-1448 9.0 578.0 208.0 393.0 94.1
2id11apr02-1449 10.0 173.0 128.0 150.5 29.9
3id11apr02-1450 11.0 315.0 622.0 468.5 65.5
4id11apr02-1451 12.0 255.0 524.0 389.5 69.1
5id11apr02-1452 13.0 780.0 57.7 418.9 172.4
6id11apr02-1453 14.0 420.0 603.0 511.5 35.8
7id11apr02-1454 15.0 39.3 34.2 36.8 13.9
8id11apr02-1455 16.0 530.0 631.0 580.5 17.4 1.  Dilutions have not been factored into raw data.
9id11apr02-1456 17.0 179.0 269.0 224.0 40.2 2.  Refer to Sample Legend.
10id11apr02-1458 19.0 253.0 530.0 391.5 70.8 3.  Mean is an arithmetic mean.
11id11apr02-1500 21.0 1010.0 695.0 852.5 37.0 4.  Relative Percent Difference 
12id11apr02-1504 25.0 1020.0 807.0 913.5 23.3      (for duplicate measurement).
13id11apr02-1508 29.0 29.1 236.0 132.6 156.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1id11apr02-1448 9.0 8.2 7.5 7.8 9.7 213.0 211.0 212.0 0.9 1170.0 678.0 924.0 53.2
2id11apr02-1449 10.0 6.8 6.7 6.7 0.3 153.0 160.0 156.5 4.5 589.0 539.0 564.0 8.9
3id11apr02-1450 11.0 6.9 7.5 7.2 8.5 143.0 155.0 149.0 8.1 778.0 1130.0 954.0 36.9
4id11apr02-1451 12.0 6.6 7.3 7.0 10.8 128.0 145.0 136.5 12.5 563.0 1000.0 781.5 55.9
5id11apr02-1452 13.0 7.5 6.1 6.8 20.8 132.0 122.0 127.0 7.9 1270.0 333.0 801.5 116.9
6id11apr02-1453 14.0 6.5 7.2 6.9 9.8 119.0 124.0 121.5 4.1 725.0 978.0 851.5 29.7
7id11apr02-1454 15.0 6.0 5.9 6.0 2.0 113.0 109.0 111.0 3.6 280.0 288.0 284.0 2.8
8id11apr02-1455 16.0 7.0 7.2 7.1 3.0 118.0 121.0 119.5 2.5 841.0 952.0 896.5 12.4
9id11apr02-1456 17.0 6.2 6.6 6.4 6.4 103.0 104.0 103.5 1.0 436.0 608.0 522.0 33.0
10id11apr02-1458 19.0 6.5 7.4 6.9 13.0 103.0 106.0 104.5 2.9 564.0 833.0 698.5 38.5
11id11apr02-1500 21.0 7.7 7.9 7.8 3.2 115.0 111.0 113.0 3.5 1300.0 969.0 1134.5 29.2
12id11apr02-1504 25.0 7.4 7.3 7.4 2.2 108.0 105.0 106.5 2.8 1300.0 1090.0 1195.0 17.6
13id11apr02-1508 29.0 6.0 6.6 6.3 8.3 85.0 78.7 81.9 7.7 197.0 546.0 371.5 93.9
RAW1 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 1 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-183 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 11-Apr-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1id11apr02-1448 9.0 41.8 38.6 40.2 8.0 90.4 80.1 85.3 12.1 238.0 287.0 262.5 18.7
2id11apr02-1449 10.0 34.9 33.7 34.3 3.5 61.1 63.1 62.1 3.2 192.0 198.0 195.0 3.1
3id11apr02-1450 11.0 37.8 37.9 37.9 0.3 57.4 61.6 59.5 7.1 186.0 184.0 185.0 1.1
4id11apr02-1451 12.0 29.4 34.4 31.9 15.7 53.6 64.9 59.3 19.1 174.0 186.0 180.0 6.7
5id11apr02-1452 13.0 36.0 37.0 36.5 2.7 56.1 51.2 53.7 9.1 158.0 180.0 169.0 13.0
6id11apr02-1453 14.0 25.8 26.2 26.0 1.5 50.4 52.4 51.4 3.9 86.7 82.2 84.5 5.3
7id11apr02-1454 15.0 33.8 28.6 31.2 16.7 85.2 64.9 75.1 27.0 22.2 23.5 22.9 5.7
8id11apr02-1455 16.0 31.0 28.7 29.9 7.7 58.7 53.7 56.2 8.9 20.9 20.9 20.9 0.0
9id11apr02-1456 17.0 29.2 28.4 28.8 2.8 47.3 46.6 47.0 1.5 20.9 20.2 20.6 3.4
10id11apr02-1458 19.0 28.0 28.8 28.4 2.8 49.4 49.8 49.6 0.8 13.1 13.7 13.4 4.5
11id11apr02-1500 21.0 32.9 32.9 32.9 0.0 54.7 57.3 56.0 4.6 11.1 12.5 11.8 11.9
12id11apr02-1504 25.0 31.4 37.2 34.3 16.9 56.7 55.9 56.3 1.4 17.5 15.8 16.7 10.2
13id11apr02-1508 29.0 26.8 24.8 25.8 7.8 49.6 49.2 49.4 0.8 16.5 15.6 16.1 5.6
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1id11apr02-1448 9.0 4.7 4.2 4.4 10.6 16.10 14.20 15.2 12.5 19.5 14.4 17.0 30.1
2id11apr02-1449 10.0 2.49 2.59 2.5 3.9 12.90 12.90 12.9 0.0 13.2 12.9 13.1 2.3
3id11apr02-1450 11.0 2.4 2.6 2.5 5.6 12.2 12.9 12.6 5.6 14.6 17.0 15.8 15.2
4id11apr02-1451 12.0 2.2 2.4 2.3 10.8 12.4 12.9 12.7 4.0 13.8 16.2 15.0 16.0
5id11apr02-1452 13.0 2.4 2.1 2.2 12.0 12.6 12.6 12.6 0.0 18.2 11.1 14.7 48.5
6id11apr02-1453 14.0 2.1 2.1 2.1 1.4 11.9 12.2 12.1 2.5 13.8 16.3 15.1 16.6
7id11apr02-1454 15.0 1.9 1.8 1.8 2.2 51.5 31.4 41.5 48.5 16.8 12.8 14.8 27.0
8id11apr02-1455 16.0 2.2 2.3 2.2 2.2 15.2 13.5 14.4 11.8 15.5 15.5 15.5 0.0
9id11apr02-1456 17.0 1.9 1.9 1.9 2.1 12.2 12.0 12.1 1.7 11.8 12.6 12.2 6.6
10id11apr02-1458 19.0 1.9 2.0 1.9 4.6 11.9 11.8 11.9 0.8 12.6 14.2 13.4 11.9
11id11apr02-1500 21.0 2.1 2.0 2.0 4.9 12.5 12.8 12.7 2.4 17.7 15.6 16.7 12.6
12id11apr02-1504 25.0 2.2 2.2 2.2 0.9 12.3 12.0 12.2 2.5 18.3 16.8 17.6 8.5
13id11apr02-1508 29.0 1.8 1.7 1.7 6.3 11.3 11.4 11.4 0.9 10.8 12.0 11.4 10.5
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 2 OF 6)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
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 Table A-183 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 11-Apr-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1id11apr02-1448 9.0 18400.0 18100.0 18250.0 0.8 6030.0 5870.0 5950.0 2.7 124000.0 121000.0 122500.0 2.4
2id11apr02-1449 10.0 14100.0 15000.0 14550.0 3.0 4760.0 5090.0 4925.0 6.7 114000.0 122000.0 118000.0 6.8
3id11apr02-1450 11.0 13500.0 13700.0 13600.0 0.7 4450.0 4650.0 4550.0 4.4 110000.0 111000.0 110500.0 0.9
4id11apr02-1451 12.0 9910.0 13800.0 11855.0 15.2 3130.0 4380.0 3755.0 33.3 78200.0 111000.0 94600.0 34.7
5id11apr02-1452 13.0 11800.0 12700.0 12250.0 3.6 3660.0 3790.0 3725.0 3.5 95200.0 99700.0 97450.0 4.6
6id11apr02-1453 14.0 12200.0 11300.0 11750.0 3.9 3650.0 3340.0 3495.0 8.9 95700.0 84900.0 90300.0 12.0
7id11apr02-1454 15.0 12800.0 13500.0 13150.0 2.6 3360.0 3710.0 3535.0 9.9 90600.0 96300.0 93450.0 6.1
8id11apr02-1455 16.0 13200.0 13200.0 13200.0 0.0 3510.0 3550.0 3530.0 1.1 85300.0 86600.0 85950.0 1.5
9id11apr02-1456 17.0 13100.0 14000.0 13550.0 3.3 3440.0 3680.0 3560.0 6.7 84500.0 88600.0 86550.0 4.7
10id11apr02-1458 19.0 14300.0 13800.0 14050.0 1.8 3650.0 3620.0 3635.0 0.8 89100.0 86500.0 87800.0 3.0
11id11apr02-1500 21.0 13600.0 14400.0 14000.0 2.8 3480.0 3740.0 3610.0 7.2 83000.0 88600.0 85800.0 6.5
12id11apr02-1504 25.0 14200.0 13900.0 14050.0 1.1 3710.0 3650.0 3680.0 1.6 84700.0 87200.0 85950.0 2.9
13id11apr02-1508 29.0 11100.0 15400.0 13250.0 15.0 2870.0 4030.0 3450.0 33.6 66100.0 89900.0 78000.0 30.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1id11apr02-1448 9.0 1.7E+04 1.8E+04 1.8E+04 2.3 8.8700 8.870 8.870 0.0 268.0 246.0 257.0 8.6
2id11apr02-1449 10.0 9.7E+03 1.0E+04 1.0E+04 2.3 8.8600 8.85 8.855 0.1 234.0 245.0 239.5 4.6
3id11apr02-1450 11.0 7.8E+03 7.8E+03 7.8E+03 0.1 8.8600 8.8600 8.860 0.0 241.0 265.0 253.0 9.5
4id11apr02-1451 12.0 5.6E+03 6.5E+03 6.0E+03 6.6 8.8500 8.87 8.860 0.2 222.0 254.0 238.0 13.4
5id11apr02-1452 13.0 4.6E+03 4.8E+03 4.7E+03 2.2 8.8700 8.85 8.860 0.2 255.0 213.0 234.0 17.9
6id11apr02-1453 14.0 4.2E+03 4.1E+03 4.2E+03 1.2 8.8500 8.860 8.855 0.1 229.0 241.0 235.0 5.1
7id11apr02-1454 15.0 4.1E+03 3.9E+03 4.0E+03 2.6 8.8500 8.86 8.855 0.1 216.0 209.0 212.5 3.3
8id11apr02-1455 16.0 4.3E+03 4.2E+03 4.2E+03 2.3 8.860 8.96 8.910 1.1 236.0 238.0 237.0 0.8
9id11apr02-1456 17.0 3.9E+03 3.9E+03 3.9E+03 0.9 8.850 9.41 9.130 6.1 207.0 211.0 209.0 1.9
10id11apr02-1458 19.0 3.8E+03 3.9E+03 3.8E+03 0.9 8.9 9.650 9.285 7.9 217.0 227.0 222.0 4.5
11id11apr02-1500 21.0 3.8E+03 3.9E+03 3.9E+03 0.6 8.87 10.6000 9.735 17.8 255.0 241.0 248.0 5.6
12id11apr02-1504 25.0 3.7E+03 3.9E+03 3.8E+03 2.4 8.870 9.130 9.000 2.9 251.0 247.0 249.0 1.6
13id11apr02-1508 29.0 4.2E+03 3.8E+03 4.0E+03 5.8 8.850 9.420 9.135 6.2 211.0 194.0 202.5 8.4
RAW1 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 3 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L]
Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]
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Table A-184.  Raw data from particulate metal analysis of the 11-Apr-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-1439 0.0
1ip11apr02-1448 9.0 5370.0 5430.0 5400.0 0.6
2ip11apr02-1449 10.0 4600.0 5620.0 5110.0 9.5
3ip11apr02-1450 11.0 6960.0 5250.0 6105.0 15.1
4ip11apr02-1451 12.0 5050.0 4630.0 4840.0 4.4
5ip11apr02-1452 13.0 3170.0 4360.0 3765.0 14.6
6ip11apr02-1453 14.0 3750.0 3670.0 3710.0 1.1
7ip11apr02-1454 15.0 3620.0 3100.0 3360.0 8.0
8ip11apr02-1455 16.0 2560.0 2740.0 2650.0 3.3 1.  Dilutions have not been factored into raw data.
9ip11apr02-1456 17.0 2700.0 2720.0 2710.0 0.4 2.  Refer to Sample Legend.
10ip11apr02-1458 19.0 4200.0 3130.0 3665.0 15.7 3.  Mean is an arithmetic mean.
11ip11apr02-1500 21.0 2100.0 2760.0 2430.0 12.7 4.  Relative Percent Difference 
12ip11apr02-1504 25.0 2350.0 2550.0 2450.0 4.0      (for duplicate measurement).
13ip11apr02-1508 29.0 3190.0 3020.0 3105.0 2.8
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1ip11apr02-1448 9.0 43.7 52.2 48.0 17.7 171.0 208.0 189.5 19.5 8230.0 9000.0 8615.0 4.4
2ip11apr02-1449 10.0 58.4 70.4 64.4 18.6 169.0 183.0 176.0 8.0 7380.0 8150.0 7765.0 4.8
3ip11apr02-1450 11.0 47.6 76.7 62.2 46.8 166.0 179.0 172.5 7.5 9780.0 8250.0 9015.0 8.9
4ip11apr02-1451 12.0 66.6 58.9 62.8 12.3 160.0 136.0 148.0 16.2 5730.0 7000.0 6365.0 9.5
5ip11apr02-1452 13.0 60.2 41.9 51.1 35.8 92.1 82.7 87.4 10.8 4040.0 6240.0 5140.0 19.3
6ip11apr02-1453 14.0 41.8 80.0 60.9 62.7 75.5 66.0 70.8 13.4 5700.0 5030.0 5365.0 6.4
7ip11apr02-1454 15.0 71.3 66.5 68.9 7.0 66.7 64.9 65.8 2.7 5170.0 4170.0 4670.0 11.3
8ip11apr02-1455 16.0 55.5 36.7 46.1 40.8 53.0 56.4 54.7 6.2 3640.0 3850.0 3745.0 2.8
9ip11apr02-1456 17.0 40.2 35.3 37.8 13.0 54.2 51.8 53.0 4.5 3670.0 3690.0 3680.0 0.3
10ip11apr02-1458 19.0 36.1 29.8 33.0 19.1 51.8 47.5 49.7 8.7 5400.0 4300.0 4850.0 12.0
11ip11apr02-1500 21.0 33.7 32.7 33.2 3.0 39.4 41.5 40.5 5.2 2830.0 3620.0 3225.0 11.5
12ip11apr02-1504 25.0 55.5 31.6 43.6 54.9 35.7 34.1 34.9 4.6 3130.0 3010.0 3070.0 2.0
13ip11apr02-1508 29.0 45.2 25.0 35.1 57.5 47.7 45.5 46.6 4.7 3620.0 3250.0 3435.0 5.5
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 4 OF 6)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-184 (continued).  Raw data from particulate metal analysis of the 11-Apr-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1ip11apr02-1448 9.0 34.3 42.7 38.5 21.8 76.2 89.4 82.8 15.9 431.0 495.0 463.0 13.8
2ip11apr02-1449 10.0 45.3 53.6 49.5 16.8 77.3 80.7 79.0 4.3 396.0 424.0 410.0 6.8
3ip11apr02-1450 11.0 36.4 58.9 47.7 47.2 74.8 76.8 75.8 2.6 367.0 399.0 383.0 8.4
4ip11apr02-1451 12.0 49.2 40.8 45.0 18.7 68.5 79.9 74.2 15.4 354.0 308.0 331.0 13.9
5ip11apr02-1452 13.0 42.1 30.8 36.5 31.0 44.3 46.8 45.6 5.5 220.0 247.0 233.5 11.6
6ip11apr02-1453 14.0 29.6 54.2 41.9 58.7 40.0 37.0 38.5 7.8 234.0 199.0 216.5 16.2
7ip11apr02-1454 15.0 51.2 46.3 48.8 10.1 52.7 43.3 48.0 19.6 230.0 219.0 224.5 4.9
8ip11apr02-1455 16.0 37.7 27.9 32.8 29.9 32.3 32.8 32.6 1.5 180.0 186.0 183.0 3.3
9ip11apr02-1456 17.0 29.8 26.4 28.1 12.1 48.2 32.4 40.3 39.2 181.0 184.0 182.5 1.6
10ip11apr02-1458 19.0 26.5 23.2 24.9 13.3 30.9 30.5 30.7 1.3 189.0 176.0 182.5 7.1
11ip11apr02-1500 21.0 25.9 25.4 25.7 1.9 30.5 28.4 29.5 7.1 149.0 164.0 156.5 9.6
12ip11apr02-1504 25.0 38.6 24.5 31.6 44.7 32.1 28.2 30.2 12.9 144.0 152.0 148.0 5.4
13ip11apr02-1508 29.0 29.2 14.8 22.0 65.5 22.2 21.5 21.9 3.2 169.0 150.0 159.5 11.9
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1ip11apr02-1448 9.0 6.0 5.3 5.6 13.2 4.7 4.8 4.7 2.8 63.2 74.6 68.9 16.5
2ip11apr02-1449 10.0 6.2 4.1 5.2 41.4 3.3 3.3 3.3 0.9 65.0 63.9 64.5 1.7
3ip11apr02-1450 11.0 3.4 7.2 5.3 72.3 2.9 3.2 3.0 11.8 56.5 60.0 58.3 6.0
4ip11apr02-1451 12.0 6.1 3.5 4.8 54.7 2.7 2.4 2.6 13.6 52.1 45.5 48.8 13.5
5ip11apr02-1452 13.0 2.3 3.5 2.9 39.0 1.7 11.3 6.5 146.6 31.3 43.0 37.2 31.5
6ip11apr02-1453 14.0 5.4 4.3 4.9 23.2 11.1 10.8 11.0 2.7 39.1 43.7 41.4 11.1
7ip11apr02-1454 15.0 5.2 4.7 4.9 11.5 25.1 15.8 20.5 45.5 32.3 43.7 38.0 30.0
8ip11apr02-1455 16.0 5.7 6.4 6.0 11.6 11.0 10.9 11.0 0.9 32.3 33.3 32.8 3.0
9ip11apr02-1456 17.0 6.7 5.9 6.3 12.8 10.8 10.7 10.8 0.9 31.5 30.3 30.9 3.9
10ip11apr02-1458 19.0 2.8 5.8 4.3 68.7 10.6 10.5 10.6 0.9 30.0 29.4 29.7 2.0
11ip11apr02-1500 21.0 4.2 8.5 6.4 67.9 10.4 10.6 10.5 1.9 24.9 26.9 25.9 7.7
12ip11apr02-1504 25.0 3.2 6.0 4.6 62.3 10.4 10.3 10.4 1.0 24.3 24.4 24.4 0.4
13ip11apr02-1508 29.0 3.9 3.0 3.4 25.3 1.0 1.0 1.0 2.5 16.8 15.7 16.3 6.8
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
RAW1 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 5 OF 6)
PARTICULATE FRACTION
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Table A-184 (continued).  Raw data from particulate metal analysis of the 11-Apr-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1ip11apr02-1448 9.0 718.0 864.0 791.0 8.8 1160.0 1240.0 1200.0 6.7 10400.0 11500.0 10950.0 10.0
2ip11apr02-1449 10.0 441.0 748.0 594.5 22.9 1040.0 1200.0 1120.0 14.3 8670.0 9390.0 9030.0 8.0
3ip11apr02-1450 11.0 441.0 651.0 546.0 17.5 1420.0 1140.0 1280.0 21.9 11200.0 9340.0 10270.0 18.1
4ip11apr02-1451 12.0 618.0 578.0 598.0 3.4 995.0 947.0 971.0 4.9 8850.0 7750.0 8300.0 13.3
5ip11apr02-1452 13.0 813.0 661.0 737.0 10.9 686.0 840.0 763.0 20.2 5490.0 6950.0 6220.0 23.5
6ip11apr02-1453 14.0 471.0 360.0 415.5 14.3 724.0 697.0 710.5 3.8 6610.0 5950.0 6280.0 10.5
7ip11apr02-1454 15.0 448.0 421.0 434.5 3.2 664.0 612.0 638.0 8.2 5860.0 5650.0 5755.0 3.6
8ip11apr02-1455 16.0 414.0 429.0 421.5 1.8 491.0 545.0 518.0 10.4 4940.0 5270.0 5105.0 6.5
9ip11apr02-1456 17.0 339.0 437.0 388.0 11.9 464.0 507.0 485.5 8.9 4540.0 4880.0 4710.0 7.2
10ip11apr02-1458 19.0 950.0 749.0 849.5 12.6 890.0 625.0 757.5 35.0 7360.0 5420.0 6390.0 30.4
11ip11apr02-1500 21.0 657.0 1010.0 833.5 19.1 379.0 516.0 447.5 30.6 3330.0 4410.0 3870.0 27.9
12ip11apr02-1504 25.0 697.0 703.0 700.0 0.4 408.0 433.0 420.5 5.9 3430.0 3410.0 3420.0 0.6
13ip11apr02-1508 29.0 1110.0 785.0 947.5 18.8 544.0 498.0 521.0 8.8 4270.0 3970.0 4120.0 7.3
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-1439 0.0
1ip11apr02-1448 9.0 910.0 1020.0 965.0 5.5 0.722 0.379 0.6 62.3 355.0 424.0 389.5 17.7
2ip11apr02-1449 10.0 882.0 10400.0 5641.0 59.3 0.345 0.264 0.3 26.6 381.0 415.0 398.0 8.5
3ip11apr02-1450 11.0 974.0 947.0 960.5 1.4 0.292 0.379 0.3 25.9 382.0 385.0 383.5 0.8
4ip11apr02-1451 12.0 770.0 762.0 766.0 0.5 0.299 0.209 0.3 35.4 329.0 284.0 306.5 14.7
5ip11apr02-1452 13.0 638.0 558.0 598.0 6.9 0.174 8.980 4.6 192.4 203.0 213.0 208.0 4.8
6ip11apr02-1453 14.0 479.0 437.0 458.0 4.7 9.000 9.010 9.0 0.1 192.0 167.0 179.5 13.9
7ip11apr02-1454 15.0 454.0 425.0 439.5 3.4 9.000 9.040 9.0 0.4 170.0 166.0 168.0 2.4
8ip11apr02-1455 16.0 345.0 355.0 350.0 1.4 8.980 8.990 9.0 0.1 132.0 144.0 138.0 8.7
9ip11apr02-1456 17.0 374.0 355.0 364.5 2.6 8.990 9.020 9.0 0.3 139.0 132.0 135.5 5.2
10ip11apr02-1458 19.0 388.0 332.0 360.0 8.1 8.930 8.970 9.0 0.4 135.0 123.0 129.0 9.3
11ip11apr02-1500 21.0 315.0 323.0 319.0 1.2 8.950 8.990 9.0 0.4 100.0 104.0 102.0 3.9
12ip11apr02-1504 25.0 299.0 298.0 298.5 0.2 8.910 8.950 8.9 0.4 86.3 86.5 86.4 0.2
13ip11apr02-1508 29.0 NA NA NA NA NA NA NA NA NA NA NA NA
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 6 OF 6)
PARTICULATE FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
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Table A-185.  Raw data from pH analysis of the 11-Apr-02 storm event 
Event Date: 11-Apr-2002 SM:  4500-H+B1
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 14:39 to 15:08
Time = 0 14:39
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 99.0%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-1439 0.0
1i11apr02-1448 9.0 7.3 7.3 7.3 0.0 0.2
2i11apr02-1449 10.0 7.4 7.3 7.3 0.0 0.7
3i11apr02-1450 11.0 7.4 7.4 7.4 0.0 0.2
4i11apr02-1451 12.0 7.4 7.5 7.5 0.0 0.7
5i11apr02-1452 13.0 7.4 7.5 7.5 0.0 0.6
6i11apr02-1453 14.0 7.5 7.5 7.5 0.0 0.5
7i11apr02-1454 15.0 7.5 7.5 7.5 0.0 0.2
8i11apr02-1455 16.0 7.5 7.5 7.5 0.0 0.3
9i11apr02-1456 17.0 7.5 7.5 7.5 0.0 0.5
10i11apr02-1458 19.0 7.5 7.5 7.5 0.0 0.2
11i11apr02-1500 21.0 7.5 7.6 7.5 0.0 0.3
12i11apr02-1504 25.0 7.5 7.5 7.5 0.0 0.2
13i11apr02-1508 29.0 7.5 7.5 7.5 0.0 0.0




































Table A-186.  Raw data from total dissolved solids analysis of the 11-Apr-02 storm event 
Event Date: 11-Apr-2002 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 14:39 to 15:08
Time = 0 14:39
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1439 0.0
1i11apr02-1448 9.0 412.0 412.0 412.0 0.0 0.0
2i11apr02-1449 10.0 380.0 381.0 380.5 0.7 0.2
3i11apr02-1450 11.0 350.0 351.0 350.5 0.7 0.2
4i11apr02-1451 12.0 329.0 329.0 329.0 0.0 0.0
5i11apr02-1452 13.0 310.0 309.0 309.5 0.7 0.2
6i11apr02-1453 14.0 295.0 295.0 295.0 0.0 0.0
7i11apr02-1454 15.0 282.0 281.0 281.5 0.7 0.3
8i11apr02-1455 16.0 278.0 277.0 277.5 0.7 0.3
9i11apr02-1456 17.0 273.0 273.0 273.0 0.0 0.0
10i11apr02-1458 19.0 269.0 269.0 269.0 0.0 0.0
11i11apr02-1500 21.0 268.0 268.0 268.0 0.0 0.0
12i11apr02-1504 25.0 270.0 271.0 270.5 0.7 0.3
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Table A-187.  Raw data from redox analysis of the 11-Apr-02 storm event 
Event Date: 11-Apr-2002 SM:  25801
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 14:39 to 15:08
Time = 0 14:39
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-1439 0.0
1i11apr02-1448 9.0 436.6 437.6 437.1 0.7 0.2
2i11apr02-1449 10.0 432.0 432.3 432.2 0.2 0.0
3i11apr02-1450 11.0 430.5 430.5 430.5 0.0 0.0
4i11apr02-1451 12.0 428.9 428.9 428.9 0.0 0.0
5i11apr02-1452 13.0 428.3 428.3 428.3 0.0 0.0
6i11apr02-1453 14.0 429.2 428.8 429.0 0.3 0.1
7i11apr02-1454 15.0 427.3 427.6 427.5 0.2 0.0
8i11apr02-1455 16.0 427.6 427.8 427.7 0.1 0.0
9i11apr02-1456 17.0 428.0 427.4 427.7 0.4 0.1
10i11apr02-1458 19.0 425.9 425.6 425.8 0.2 0.0
11i11apr02-1500 21.0 425.2 425.6 425.4 0.3 0.1
12i11apr02-1504 25.0 424.9 424.8 424.9 0.1 0.0






































Table A-188.  Raw data from temperature analysis of the 11-Apr-02 storm event 
Event Date: 11-Apr-2002 Direct Probe Measurement
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 14:39 to 15:08
Time = 0 14:39
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-1439 0.0
1i11apr02-1448 9.0 23.1 22.8 23.0 0.2 0.9
2i11apr02-1449 10.0 23.4 23.4 23.4 0.0 0.0
3i11apr02-1450 11.0 23.6 23.5 23.6 0.1 0.3
4i11apr02-1451 12.0 23.6 23.5 23.6 0.1 0.3
5i11apr02-1452 13.0 23.4 23.4 23.4 0.0 0.0
6i11apr02-1453 14.0 23.7 23.6 23.7 0.1 0.3
7i11apr02-1454 15.0 23.9 23.8 23.9 0.1 0.3
8i11apr02-1455 16.0 23.6 23.5 23.6 0.1 0.3
9i11apr02-1456 17.0 23.9 23.8 23.9 0.1 0.3
10i11apr02-1458 19.0 23.9 23.9 23.9 0.0 0.0
11i11apr02-1500 21.0 23.9 23.8 23.9 0.1 0.3
12i11apr02-1504 25.0 23.7 23.5 23.6 0.1 0.6
13i11apr02-1508 29.0 23.6 23.6 23.6 0.0 0.0






































Table A-189.  Raw data from dissolved oxygen analysis of the 11-Apr-02 storm event 
Event Date: 11-Apr-2002 SM: 4500-O1
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 14:39 to 15:08
Time = 0 14:39
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-1439 0.0
1i11apr02-1448 9.0 9.0 8.6 8.8 0.2 2.7
2i11apr02-1449 10.0 7.5 8.1 7.8 0.4 5.5
3i11apr02-1450 11.0 8.1 7.6 7.9 0.3 4.1
4i11apr02-1451 12.0 6.7 7.0 6.9 0.2 3.5
5i11apr02-1452 13.0 6.8 7.2 7.0 0.3 4.2
6i11apr02-1453 14.0 7.2 7.1 7.1 0.1 1.2
7i11apr02-1454 15.0 7.0 7.6 7.3 0.4 5.7
8i11apr02-1455 16.0 7.5 7.4 7.4 0.1 1.4
9i11apr02-1456 17.0 7.3 7.4 7.4 0.1 1.0
10i11apr02-1458 19.0 7.6 7.2 7.4 0.3 3.9
11i11apr02-1500 21.0 7.8 7.4 7.6 0.3 3.6
12i11apr02-1504 25.0 8.4 7.0 7.7 1.0 12.9
13i11apr02-1508 29.0 7.2 7.2 7.2 0.0 0.3




Measured D.O.  Reading3
[mg/L]
Conducted By:





























Table A-190.  Raw data from conductivity analysis of the 11-Apr-02 storm event 
Event Date: 11-Apr-2002 SM:  25101
Precipitation: Light Orion 290A
Previous Dry Hours: 68
Traffic: Heavy
Time Line: 14:39 to 15:08
Time = 0 14:39
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-1439 0.0
1i11apr02-1448 9.0 855.0 855.0 855.0 0.0 0.0
2i11apr02-1449 10.0 791.0 791.0 791.0 0.0 0.0
3i11apr02-1450 11.0 728.0 730.0 729.0 1.4 0.2
4i11apr02-1451 12.0 686.0 686.0 686.0 0.0 0.0
5i11apr02-1452 13.0 645.0 644.0 644.5 0.7 0.1
6i11apr02-1453 14.0 616.0 616.0 616.0 0.0 0.0
7i11apr02-1454 15.0 589.0 588.0 588.5 0.7 0.1
8i11apr02-1455 16.0 580.0 579.0 579.5 0.7 0.1
9i11apr02-1456 17.0 571.0 570.0 570.5 0.7 0.1
10i11apr02-1458 19.0 563.0 562.0 562.5 0.7 0.1
11i11apr02-1500 21.0 560.0 560.0 560.0 0.0 0.0
12i11apr02-1504 25.0 564.0 565.0 564.5 0.7 0.1





































   Table A-191.  Raw data from dissolved (< 0.45 µm) phosphate analysis of the 11-Apr-02 storm event 





PO4      
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0.00 1.0 0.000 0.00
Event Sampling Date: Standard 0.15 1.0 0.076 0.15
Sampled By: Standard 0.30 1.0 0.149 0.29
Test Date: Standard 0.45 1.0 0.229 0.45
Time 0 for Event: Standard 0.60 1.0 0.312 0.61
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2032
Cumul.
Elapsed Calculated Calculated PO4  Sample 
Time DF
1 Vial PO4  Vial PO4  Mean
2 
Std. PO4  
(min.) ID 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1id11apr02-1448 9.0 1.0 #1B3 0.350 0.349 0.3495 0.68 #1B 0.365 0.365 0.3650 0.71 0.69 0.0 4.3 0.69
2id11apr02-1449 10.0 1.0 #1B 0.147 0.147 0.1470 0.29 #1B 0.140 0.138 0.1390 0.27 0.28 0.0 5.5 0.28
3id11apr02-1450 11.0 1.0 #1B 0.197 0.197 0.1970 0.39 #1B 0.254 0.253 0.2535 0.49 0.44 0.1 24.8 0.44
4id11apr02-1451 12.0 1.0 #1B 0.175 0.175 0.1750 0.34 #1B 0.175 0.173 0.1740 0.34 0.34 0.0 0.6 0.34
5id11apr02-1452 13.0 1.0 #1B 0.114 0.112 0.1130 0.22 #1B 0.169 0.168 0.1685 0.33 0.28 0.1 38.8 0.28
6id11apr02-1453 14.0 1.0 #1B 0.178 0.175 0.1765 0.35 #1B 0.184 0.181 0.1825 0.36 0.35 0.0 3.3 0.35
7id11apr02-1454 15.0 1.0 #1B 0.142 0.141 0.1415 0.28 #1B 0.049 0.052 0.0505 0.10 0.19 0.1 92.5 0.19
8id11apr02-1455 16.0 1.0 #1B 0.163 0.159 0.1610 0.32 #1B 0.184 0.181 0.1825 0.36 0.34 0.0 12.3 0.34
9id11apr02-1456 17.0 1.0 #1B 0.177 0.174 0.1755 0.34 #1B 0.174 0.172 0.1730 0.34 0.34 0.0 1.4 0.34
10id11apr02-1458 19.0 1.0 #1B 0.079 0.082 0.0805 0.16 #1B 0.102 0.101 0.1015 0.20 0.18 0.0 22.5 0.18
11id11apr02-1500 21.0 1.0 #1B 0.114 0.113 0.1135 0.22 #1B 0.108 0.106 0.1070 0.21 0.22 0.0 5.8 0.22
12id11apr02-1504 25.0 1.0 #1B 0.082 0.079 0.0805 0.16 #1B 0.142 0.141 0.1415 0.28 0.22 0.1 53.8 0.22
13id11apr02-1508 29.0 1.0 #1B 0.062 0.067 0.0645 0.13 #1B 0.042 0.040 0.0410 0.08 0.11 0.0 42.6 0.11
Notes:
1. Dilution factor applied to calculated  Phosphate mean to yield actual sample  Phosphate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
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Table A-192.  Raw data from dissolved (< 0.45 µm) nitrate analysis of the 11-Apr-02 storm event 







Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.044 -0.88
Event Sampling Date: Standard 10 1.0 0.382 10.78
Sampled By: Standard 20 1.0 0.678 21.00
Test Date: Standard 30 1.0 0.912 29.05
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2074
Cumul.
Elapsed Calculated Calculated NO3-N Sample 
Time DF
1 NO3-N Vial NO3-N Mean
2 
Std. NO3-N 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1id11apr02-1448 9.0 1.0 #1B3 0.303 0.312 0.3075 8.22 #1B 0.295 0.296 0.2955 7.81 8.02 0.3 5.2 8.02
2id11apr02-1449 10.0 1.0 #1B 0.276 0.276 0.2760 7.14 #1B 0.291 0.291 0.2910 7.66 7.40 0.4 7.0 7.40
3id11apr02-1450 11.0 1.0 #1B 0.278 0.263 0.2705 6.95 #1B 0.267 0.267 0.2670 6.83 6.89 0.1 1.8 6.89
4id11apr02-1451 12.0 1.0 #1B 0.247 0.253 0.2500 6.24 #1B 0.240 0.246 0.2430 6.00 6.12 0.2 3.9 6.12
5id11apr02-1452 13.0 1.0 #1B 0.214 0.217 0.2155 5.05 #1B 0.231 0.231 0.2310 5.59 5.32 0.4 10.0 5.32
6id11apr02-1453 14.0 1.0 #1B 0.231 0.233 0.2320 5.62 #1B 0.210 0.211 0.2105 4.88 5.25 0.5 14.1 5.25
7id11apr02-1454 15.0 1.0 #1B 0.219 0.222 0.2205 5.22 #1B 0.182 0.186 0.1840 3.97 4.59 0.9 27.4 4.59
8id11apr02-1455 16.0 1.0 #1B 0.214 0.212 0.2130 4.97 #1B 0.216 0.216 0.2160 5.07 5.02 0.1 2.1 5.02
9id11apr02-1456 17.0 1.0 #1B 0.201 0.203 0.2020 4.59 #1B 0.200 0.198 0.1990 4.48 4.53 0.1 2.3 4.53
10id11apr02-1458 19.0 1.0 #1B 0.211 0.211 0.2110 4.90 #1B 0.211 0.217 0.2140 5.00 4.95 0.1 2.1 4.95
11id11apr02-1500 21.0 1.0 #1B 0.214 0.213 0.2135 4.98 #1B 0.209 0.209 0.2090 4.83 4.91 0.1 3.2 4.91
12id11apr02-1504 25.0 1.0 #1B 0.195 0.203 0.1990 4.48 #1B 0.213 0.214 0.2135 4.98 4.73 0.4 10.6 4.73
13id11apr02-1508 29.0 1.0 #1B 0.207 0.208 0.2075 4.78 #1B 0.219 0.221 0.2200 5.21 4.99 0.3 8.6 4.99
Notes:
1. Dilution factor applied to calculated Nitrate mean to yield actual sample Nitrate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
RESULTS
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Table A-193.  Raw data from dissolved (< 0.45 µm) sulfate analysis of the 11-Apr-02 storm event 





SO4        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.002 1.01
Event Sampling Date: Standard 10 1.0 0.128 9.52
Sampled By: Standard 20 1.0 0.253 17.97
Test Date: Standard 30 1.0 0.453 31.48
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2081
Cumul.
Elapsed Calculated Calculated SO4 Sample 
Time DF
1 SO4 Vial SO4 Mean
2 
Std. SO4 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1id11apr02-1448 9.0 5.0 #1B3 0.880 0.878 0.8790 60.30 #1B 0.813 0.812 0.8125 55.80 58.05 3.2 7.7 290.25
2id11apr02-1449 10.0 5.0 #1B 0.672 0.670 0.6710 46.24 #1B 0.727 0.727 0.7270 50.03 48.14 2.7 7.9 240.68
3id11apr02-1450 11.0 5.0 #1B 0.645 0.645 0.6450 44.49 #1B 0.692 0.697 0.6945 47.83 46.16 2.4 7.2 230.79
4id11apr02-1451 12.0 5.0 #1B 0.586 0.586 0.5860 40.50 #1B 0.672 0.671 0.6715 46.28 43.39 4.1 13.3 216.94
5id11apr02-1452 13.0 5.0 #1B 0.604 0.603 0.6035 41.68 #1B 0.627 0.627 0.6270 43.27 42.48 1.1 3.7 212.38
6id11apr02-1453 14.0 5.0 #1B 0.536 0.535 0.5355 37.09 #1B 0.588 0.587 0.5875 40.60 38.84 2.5 9.0 194.22
7id11apr02-1454 15.0 5.0 #1B 0.528 0.526 0.5270 36.51 #1B 0.522 0.516 0.5190 35.97 36.24 0.4 1.5 181.22
8id11apr02-1455 16.0 5.0 #1B 0.512 0.512 0.5120 35.50 #1B 0.557 0.554 0.5555 38.44 36.97 2.1 8.0 184.85
9id11apr02-1456 17.0 5.0 #1B 0.554 0.553 0.5535 38.30 #1B 0.476 0.475 0.4755 33.03 35.67 3.7 14.8 178.34
10id11apr02-1458 19.0 5.0 #1B 0.512 0.512 0.5120 35.50 #1B 0.507 0.505 0.5060 35.09 35.30 0.3 1.1 176.49
11id11apr02-1500 21.0 5.0 #1B 0.500 0.500 0.5000 34.69 #1B 0.513 0.514 0.5135 35.60 35.15 0.6 2.6 175.73
12id11apr02-1504 25.0 5.0 #1B 0.489 0.489 0.4890 33.95 #1B 0.477 0.478 0.4775 33.17 33.56 0.5 2.3 167.79
13id11apr02-1508 29.0 5.0 #1B 0.471 0.472 0.4715 32.76 #1B 0.523 0.524 0.5235 36.28 34.52 2.5 10.2 172.60
Notes:
1. Dilution factor applied to calculated  Sulfate mean to yield actual sample  Sulfate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
RESULTS
DISSOLVED SULFATE ANALYSIS FOR  11 APRIL 2002 STORM EVENT (PAGE 1 OF 1)










































 Table A-194.  Raw data from dissolved (< 0.45 µm) chloride analysis of the 11-Apr-02 storm event 





Cl-        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.000 -4.22
Event Sampling Date: Standard 10 1.0 0.485 15.11
Sampled By: Standard 20 1.0 0.670 22.48
Test Date: Standard 30 1.0 0.776 26.70
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: Mer- A2004; Ferric- A2008 
Cumul.
Elapsed Calculated Calculated Cl- Sample 
Time DF1 Cl-  Vial Cl- Mean2 Std. Cl- 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1id11apr02-1448 9.0 1.0 #1B3 0.765 0.766 0.7655 26.28 #1B 0.866 0.864 0.8650 30.25 28.26 2.8 14.0 28.26
2id11apr02-1449 10.0 1.0 #1B 0.793 0.793 0.7930 27.38 #1B 0.776 0.775 0.7755 26.68 27.03 0.5 2.6 27.03
3id11apr02-1450 11.0 1.0 #1B 0.749 0.749 0.7490 25.63 #1B 0.752 0.752 0.7520 25.75 25.69 0.1 0.5 25.69
4id11apr02-1451 12.0 1.0 #1B 0.715 0.716 0.7155 24.29 #1B 0.729 0.729 0.7290 24.83 24.56 0.4 2.2 24.56
5id11apr02-1452 13.0 1.0 #1B 0.652 0.651 0.6515 21.74 #1B 0.708 0.709 0.7085 24.01 22.88 1.6 9.9 22.88
6id11apr02-1453 14.0 1.0 #1B 0.664 0.665 0.6645 22.26 #1B 0.678 0.678 0.6780 22.80 22.53 0.4 2.4 22.53
7id11apr02-1454 15.0 1.0 #1B 0.690 0.692 0.6910 23.31 #1B 0.664 0.665 0.6645 22.26 22.79 0.7 4.6 22.79
8id11apr02-1455 16.0 1.0 #1B 0.667 0.666 0.6665 22.34 #1B 0.681 0.682 0.6815 22.94 22.64 0.4 2.6 22.64
9id11apr02-1456 17.0 1.0 #1B 0.678 0.679 0.6785 22.82 #1B 0.682 0.684 0.6830 23.00 22.91 0.1 0.8 22.91
10id11apr02-1458 19.0 1.0 #1B 0.681 0.680 0.6805 22.90 #1B 0.695 0.694 0.6945 23.45 23.18 0.4 2.4 23.18
11id11apr02-1500 21.0 1.0 #1B 0.697 0.696 0.6965 23.53 #1B 0.710 0.711 0.7105 24.09 23.81 0.4 2.3 23.81
12id11apr02-1504 25.0 1.0 #1B 0.720 0.718 0.7190 24.43 #1B 0.744 0.744 0.7440 25.43 24.93 0.7 4.0 24.93
13id11apr02-1508 29.0 1.0 #1B 0.797 0.799 0.7980 27.58 #1B 0.709 0.708 0.7085 24.01 25.79 2.5 13.8 25.79
Notes:
1. Dilution factor applied to calculated  Chloride mean to yield actual sample Chloride.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
RESULTS
DISSOLVED CHLORIDE ANALYSIS FOR  11 APRIL 2002 STORM EVENT (PAGE 1 OF 1)
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Table A-195.  Raw data from dissolved (< 0.45 µm) organic carbon analysis of the 11-Apr-02 storm event 







DOC    
[mg/L]
Spectrophotometer: Shimadzu TOC-5050A Blank 0 1.0 -0.2 0.94
Event Sampling Date: Standard 50 1.0 49.5 50.74
Sampled By: Standard 100 1.0 95.7 97.00
Test Date: Standard 200 1.0 199.9 201.30
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Cumul.
Elapsed Corrected Corrected DOC Sample 
Time DF1 DOC  Vial DOC Mean2 Std. DOC
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-1439 0.0
1id11apr02-1448 9.0 1.0 #1B3 134.2 134.6 134.4 135.72 #1B 137.6 138.4 138.0 139.32 137.5 2.5 2.6 137.5
2id11apr02-1449 10.0 1.0 #1B 111.9 111.8 111.9 113.14 #1B 116.8 112.7 114.8 116.04 114.6 2.1 2.5 114.6
3id11apr02-1450 11.0 1.0 #1B 105.6 103.2 104.4 105.68 #1B 107.3 104.3 105.8 107.08 106.4 1.0 1.3 106.4
4id11apr02-1451 12.0 1.0 #1B 97.12 96.8 97.0 98.22 #1B 94.13 99.4 96.8 98.02 98.1 0.1 0.2 98.1
5id11apr02-1452 13.0 1.0 #1B 91.45 91.8 91.6 92.87 #1B 91.5 91.4 91.5 92.73 92.8 0.1 0.2 92.8
6id11apr02-1453 14.0 1.0 #1B 98.25 91.5 94.9 96.12 #1B 87.41 87.2 87.3 88.54 92.3 5.4 8.2 92.3
7id11apr02-1454 15.0 1.0 #1B 85.51 84.9 85.2 86.47 #1B 87.59 87.3 87.5 88.72 87.6 1.6 2.6 87.6
8id11apr02-1455 16.0 1.0 #1B 84.32 82.7 83.5 84.74 #1B 86.76 85.9 86.3 87.58 86.2 2.0 3.3 86.2
9id11apr02-1456 17.0 1.0 #1B 83.63 83.2 83.4 84.68 #1B 87.59 85.7 86.6 87.89 86.3 2.3 3.7 86.3
10id11apr02-1458 19.0 1.0 #1B 80.08 78.6 79.4 80.60 #1B 49.6 52.0 50.8 52.02 66.3 20.2 43.1 66.3
11id11apr02-1500 21.0 1.0 #1B 88.55 87.4 88.0 89.23 #1B 96.48 91.4 93.9 95.20 92.2 4.2 6.5 92.2
12id11apr02-1504 25.0 1.0 #1B 97.63 88.8 93.2 94.49 #1B 91.78 83.2 87.5 88.74 91.6 4.1 6.3 91.6
13id11apr02-1508 29.0 1.0 #1B 82.65 76.4 79.5 80.79 #1B 79.17 76.7 78.0 79.19 80.0 1.1 2.0 80.0
Notes:
1. Dilution factor applied to calculated DOC mean to yield actual sample DOC.
    Dilution factor shown  for sample is the same for all three replicates of that sample.
2. Arithmetic mean of three replicates.
3. Sample vial was rinsed and reused for each analysis.
Concentration
Measurement B
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Table A-196.  Characterization and chronology summary for the 13-May-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Moderate Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 758 (min) (inch) (inch) 9:35 Storm Chasers Arrive 10:09 0.02
Traffic: Moderate 10:00 0.09 0.09 10:00 2 min. = 134 vehicles 10:10 0.01
Time Line: 10:06 to 10:41 10:15 0.22 0.31 10:06 Start of Rainfall. 10:11 0.01
Readings Taken by: CMD, EEK, JCK 0.31 Time = 0 10:17 0.01
Experimental Storm 10:08 Start of Runoff 10:21 0.01
System: Charcterization #1 1 L = 3 sec. 10:23 0.01
Experimental Site E.Lakeshore 10:09 #2 1 L = 1 sec. 10:24 0.01
Experimental Station 10:11 #3 1 L = 1 sec. 10:26 0.04
Site Location: Baton Rouge, LA 10:12 #4 1 L = 1 sec. 10:27 0.02
10:13 #5 10 Ls = 8 sec. 10:28 0.02
10:14 #6 10 Ls = 13 sec. 10:29 0.02
10:15 #7 5 L = 13 sec. 10:30 0.02
2 min. = 113 vehicles. 10:31 0.01
10:16 #8 1 L = 3 sec. 10:33 0.01
10:18 #9 1 L = 5 sec. 10:35 0.01
10:20 #10 1 L = 4 sec. Total 0.23
Time to4 Vessel Calc. 10:22 #11 1 L = 4 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 10:26 #12 10 Ls = 6 sec.
Time Time Vessel Rate Volume Vol. 10:31 #13 10 Ls = 4 sec.
(min) (sec) (L) (L/min) (L) (L) 10:32 2 min. = 123 vehicles.
10:06 10:36 #14 10 Ls = 15 sec.
10:08 2.0 3.0 1.0 10.0 1.0 1.0 Rain stops.
10:09 3.0 1.0 1.0 60.0 35.0 36.0 10:41 #15 5 Ls = 38 sec.
10:11 5.0 1.0 1.0 60.0 120.0 156.0 10:45 2 min. = 159 vehicles.
10:12 6.0 1.0 1.0 60.0 60.0 216.0
10:13 7.0 8.0 10.0 75.0 67.5 283.5
10:14 8.0 13.0 10.0 46.2 60.6 344.1
10:15 9.0 13.0 5.0 23.1 34.6 378.7
10:16 10.0 3.0 1.0 20.0 21.5 400.2
10:18 12.0 5.0 1.0 12.0 32.0 432.2
10:20 14.0 4.0 1.0 15.0 27.0 459.2
10:22 16.0 4.0 1.0 15.0 30.0 489.2
10:26 20.0 6.0 10.0 100.0 230.0 719.2
10:31 25.0 4.0 10.0 150.0 625.0 1344.2
10:36 30.0 15.0 10.0 40.0 475.0 1819.2
10:41 35.0 38.0 5.0 7.9 119.7 1939.0
1939.0
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
134.0 67.0
0.0 NA(5) 62.8 0.0 0.0
9.0 113.0 56.5 536.9 536.9
26.0 123.0 61.5 1003.0 1539.9
35.0 NA(5) 74.0 609.8 2149.6
39.0 159.0 79.5 307.0 2456.6
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation recorded onsite by raingage (Sigma 950)
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated  
2456.6     from measured data (from time = 0 to end of runoff).
Notes:












 STORM CHARACTERIZATION SUMMARY FOR 13 MAY 2002 STORM EVENT 
Military
10:15
Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)

























Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 7598.7 4084.0 0.54 4465.00 1150.0 0.26 121.0 1161.2
2i13may02-10:09 3.0 60.0 957.3 249.3 0.26 1140.00 356.3 0.31 39.5 253.0
3i13may02-10:11 5.0 60.0 414.7 148.7 0.36 610.00 320.0 0.52 30.5 206.8
4i13may02-10:12 6.0 60.0 485.3 145.3 0.30 740.00 308.8 0.42 31.5 247.4
5i13may02-10:13 7.0 75.0 304.7 108.7 0.36 948.75 290.0 0.31 35.5 227.0
6i13may02-10:14 8.0 46.2 234.7 88.0 0.37 602.50 293.8 0.49 37.0 224.4
7i13may02-10:15 9.0 23.1 242.0 94.0 0.39 732.50 327.5 0.45 37.5 240.0
8i13may02-10:16 10.0 20.0 203.3 87.3 0.43 645.00 325.0 0.50 38.5 258.4
9i13may02-10:18 12.0 12.0 236.7 105.3 0.45 737.50 341.3 0.46 43.0 324.4
10i13may02-10:20 14.0 15.0 258.0 112.0 0.43 678.75 320.0 0.47 42.8 356.0
11i13may02-10:22 16.0 15.0 323.3 146.7 0.45 747.50 322.5 0.43 55.8 382.6
12i13may02-10:26 20.0 100.0 741.3 216.0 0.29 796.25 211.3 0.27 63.3 585.6
13i13may02-10:31 25.0 150.0 300.7 60.0 0.20 197.50 96.3 0.49 35.0 237.0
14i13may02-10:36 30.0 40.0 190.7 39.3 0.21 216.25 120.0 0.55 34.5 239.2
15i13may02-10:41 35.0 7.9 156.7 40.0 0.26 307.50 152.5 0.50 50.3 262.2
478.0 152.9 550.8 204.4 44.0 335.6
926.9 296.4 1068.1 396.4 85.4 650.7
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 1939.0 L.  
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A






Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85
Conductivity Probe YSI 85 1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 13 MAY 2002 STORM EVENT (PAGE 1 OF 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
 397
             Table A-198.  Summary of probe-based analysis for the 13-May-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 13-May-2002
8863 Orion 290A ELAB:118:LSU 13-May-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 13-May-2002
49315-00 Hach DR/2010 ELAB:118:LSU 13-May-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 6.5 802.5 479.1 23.7 7.0 1613.5
2i13may02-10:09 3.0 60.0 6.8 365.0 476.9 23.0 7.3 758.5
3i13may02-10:11 5.0 60.0 6.8 309.5 480.0 22.8 8.0 645.0
4i13may02-10:12 6.0 60.0 6.9 270.0 476.8 22.4 7.4 563.5
5i13may02-10:13 7.0 75.0 7.0 261.0 471.6 30.6 8.1 549.0
6i13may02-10:14 8.0 46.2 7.1 261.0 464.1 32.8 7.4 551.0
7i13may02-10:15 9.0 23.1 7.1 261.0 463.2 33.6 6.5 552.0
8i13may02-10:16 10.0 20.0 7.1 275.0 463.4 24.2 7.4 575.0
9i13may02-10:18 12.0 12.0 7.2 271.5 460.3 25.0 7.4 568.0
10i13may02-10:20 14.0 15.0 7.2 238.0 461.4 26.1 7.6 499.5
11i13may02-10:22 16.0 15.0 7.2 225.0 459.5 25.0 7.0 471.0
12i13may02-10:26 20.0 100.0 7.4 125.0 444.6 27.1 7.2 263.5
13i13may02-10:31 25.0 150.0 7.7 49.0 421.0 24.8 7.6 103.4
14i13may02-10:36 30.0 40.0 7.6 65.0 436.7 25.2 6.6 137.5
15i13may02-10:41 35.0 7.9 7.5 108.0 442.7 24.9 7.5 228.5
7.4 145.4 444.2 25.6 7.3 304.5
281.9 14.1
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. 39vent Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  1939.0 L.  
Total Mass (g)
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Calculated Mean of Probe-Based Analysis Data1




pH:[4] [7] [10] (slope = 99.9%)




Table A-199.  Summary of ion-based analysis for the 13-May-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
563986 TOC-5050A CEBA:3204:LSU 2-Jul-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate PO42- NO3- SO4- Cl
- DOC
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 2.71 7.51 277.08 36.15 98.91
2i13may02-10:09 3.0 60.0 4.11 3.27 361.45 46.24 139.51
3i13may02-10:11 5.0 60.0 1.39 2.17 234.34 29.51 46.77
4i13may02-10:12 6.0 60.0 2.19 2.04 196.59 29.74 42.58
5i13may02-10:13 7.0 75.0 1.62 2.24 184.99 26.76 46.79
6i13may02-10:14 8.0 46.2 1.55 2.37 179.86 28.46 48.24
7i13may02-10:15 9.0 23.1 1.75 2.39 174.21 33.13 44.38
8i13may02-10:16 10.0 20.0 1.84 2.41 184.68 31.53 48.60
9i13may02-10:18 12.0 12.0 2.21 2.40 161.20 34.61 53.19
10i13may02-10:20 14.0 15.0 1.90 2.25 131.64 31.59 45.48
11i13may02-10:22 16.0 15.0 1.74 1.59 108.58 31.64 48.45
12i13may02-10:26 20.0 100.0 2.43 1.19 53.68 22.91 30.68
13i13may02-10:31 25.0 150.0 0.72 0.00 19.45 7.82 14.01
14i13may02-10:36 30.0 40.0 0.84 0.48 28.40 9.26 17.68
15i13may02-10:41 35.0 7.9 1.02 1.34 45.17 16.74 28.62
1.55 1.12 84.73 19.35 33.17
3.00 2.17 164.29 37.52 64.31
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  1939.0 L.  








Field & Laboratory Analytical Equipment Information
Equipment Type
Equipment Calibration Information
0, 0.15, 0.3, 0.45, 0.6 mg/L
0, 4, 6, 8, 10 mg/L
0, 10, 20, 30 mg/L
0, 20, 50, 100, 200 mg/LTOC Analyzer (DOC)
Total Mass (g)
Calculated Mean of Ion-Based Analysis Data1
Spectrophotometer (Cl-) 0, 10, 20, 30 mg/L




Table A-200.  Summary of dissolved (< 0.45 µm) metal analysis for the 13-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 3.61 83.7 302.2 2.2 6.6 14.4 2.2 581.0 1260.8 2.2 262.5 569.6 2.2 43.75 94.9
2i13may02-10:09 3.0 60.0 3.61 8.3 30.0 2.2 3.8 8.2 2.2 196.5 426.4 2.2 87.7 190.3 2.2 16.45 35.7
3i13may02-10:11 5.0 60.0 3.61 10.1 36.6 2.2 3.4 7.4 2.2 159.5 346.1 2.2 78.5 170.2 2.2 14.8 32.1
4i13may02-10:12 6.0 60.0 3.61 17.3 62.3 2.2 3.9 8.5 2.2 140.0 303.8 2.2 86.5 187.6 2.2 28.75 62.4
5i13may02-10:13 7.0 75.0 3.61 10.5 37.8 2.2 5.7 12.3 2.2 161.5 350.5 2.2 64.5 140.0 2.2 16.65 36.1
6i13may02-10:14 8.0 46.2 3.61 11.0 39.8 2.2 3.6 7.8 2.2 142.5 309.2 2.2 65.6 142.4 2.2 48.35 104.9
7i13may02-10:15 9.0 23.1 3.61 37.1 133.9 2.2 9.2 20.0 2.2 148.0 321.2 2.2 97.8 212.1 2.2 18.55 40.3
8i13may02-10:16 10.0 20.0 3.61 8.1 29.1 2.2 4.5 9.7 2.2 132.5 287.5 2.2 52.7 114.4 2.2 13.3 28.9
9i13may02-10:18 12.0 12.0 3.61 54.5 197.0 2.2 4.9 10.6 2.2 127.5 276.7 2.2 129.1 280.1 2.2 20.45 44.4
10i13may02-10:20 14.0 15.0 3.61 16.2 58.4 2.2 7.1 15.4 2.2 137.0 297.3 2.2 63.1 136.8 2.2 22.25 48.3
11i13may02-10:22 16.0 15.0 3.61 15.6 56.2 2.2 3.4 7.5 2.2 109.0 236.5 2.2 52.6 114.0 2.2 14 30.4
12i13may02-10:26 20.0 100.0 3.61 24.6 88.7 2.2 3.1 6.8 2.2 66.4 144.1 2.2 45.4 98.4 2.2 78.84 171.1
13i13may02-10:31 25.0 150.0 3.61 41.4 149.4 2.2 3.4 7.4 2.2 22.6 48.9 2.2 32.5 70.4 2.2 4.86 10.5
14i13may02-10:36 30.0 40.0 3.61 46.5 167.8 2.2 3.5 7.7 2.2 33.1 71.7 2.2 63.0 136.7 2.2 7.31 15.9
15i13may02-10:41 35.0 7.9 3.61 33.8 121.9 2.2 3.7 8.1 2.2 45.2 98.0 2.2 150.5 326.6 2.2 8.9 19.3
111.4 8.0 166.7 126.4 57.8
216.0 15.5 323.2 245.0 112.0
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  1939.0 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 1 OF 6)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 







Table A-200 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 13-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 2.2 108.5 235.4 2.2 708.5 1537.4 2.2 6.8 14.7 2.2 4.1 8.8 2.2 16.6 36.0
2i13may02-10:09 3.0 60.0 2.2 34.9 75.7 2.2 297.5 645.6 2.2 1.7 3.7 2.2 2.8 6.1 2.2 2.5 5.3
3i13may02-10:11 5.0 60.0 2.2 30.3 65.8 2.2 324.0 703.1 2.2 1.7 3.7 2.2 1.6 3.4 2.2 2.4 5.3
4i13may02-10:12 6.0 60.0 2.2 28.4 61.6 2.2 307.0 666.2 2.2 1.7 3.6 2.2 1.5 3.2 2.2 2.8 6.1
5i13may02-10:13 7.0 75.0 2.2 32.3 70.0 2.2 307.5 667.3 2.2 1.9 4.2 2.2 1.5 3.2 2.2 2.7 5.8
6i13may02-10:14 8.0 46.2 2.2 29.6 64.2 2.2 274.0 594.6 2.2 1.8 3.8 2.2 1.2 2.7 2.2 2.1 4.7
7i13may02-10:15 9.0 23.1 2.2 33.7 73.0 2.2 269.5 584.8 2.2 2.0 4.4 2.2 1.3 2.8 2.2 3.5 7.6
8i13may02-10:16 10.0 20.0 2.2 32.6 70.7 2.2 241.5 524.1 2.2 1.8 4.0 2.2 1.1 2.5 2.2 1.8 3.9
9i13may02-10:18 12.0 12.0 2.2 31.6 68.6 2.2 214.5 465.5 2.2 2.2 4.8 2.2 1.4 3.0 2.2 2.5 5.5
10i13may02-10:20 14.0 15.0 2.2 34.1 74.0 2.2 210.5 456.8 2.2 2.1 4.5 2.2 1.4 3.0 2.2 2.0 4.4
11i13may02-10:22 16.0 15.0 2.2 30.6 66.3 2.2 157.0 340.7 2.2 1.8 3.8 2.2 1.1 2.5 2.2 2.7 5.8
12i13may02-10:26 20.0 100.0 2.2 20.1 43.6 2.2 77.3 167.6 2.2 1.3 2.9 2.2 0.7 1.5 2.2 3.4 7.3
13i13may02-10:31 25.0 150.0 2.2 41.9 90.9 2.2 37.1 80.4 2.2 0.8 1.8 2.2 0.5 1.1 2.2 1.6 3.5
14i13may02-10:36 30.0 40.0 2.2 23.3 50.5 2.2 49.9 108.3 2.2 1.1 2.3 2.2 1.9 4.2 2.2 14.4 31.2
15i13may02-10:41 35.0 7.9 2.2 27.0 58.5 2.2 64.9 140.7 2.2 1.2 2.7 2.2 2.9 6.2 2.2 8.5 18.4
67.7 264.3 2.9 2.6 10.0
131.3 512.5 5.7 5.0 19.3
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  1939.0 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 2 OF 6)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-200 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 13-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-1439
1i11apr02-1448 9.0 0.8 3.61 18250.0 65938.2 3.61 5950.0 21497.6 3.61 122500.0 442598.6 2.2 17500.0 37975.0 2.2 8.9 19.2 2.2 257.0 557.7
2i11apr02-1449 10.0 4.6 3.61 14550.0 52569.9 3.61 4925.0 17794.3 3.61 118000.0 426339.9 2.2 9965.0 21624.1 2.2 8.9 19.2 2.2 239.5 519.7
3i11apr02-1450 11.0 5.4 3.61 13600.0 49137.5 3.61 4550.0 16439.4 3.61 110500.0 399242.0 2.2 7830.0 16991.1 2.2 8.9 19.2 2.2 253.0 549.0
4i11apr02-1451 12.0 5.4 3.61 11855.0 42832.7 3.61 3755.0 13567.0 3.61 94600.0 341794.5 2.2 6045.0 13117.7 2.2 8.9 19.2 2.2 238.0 516.5
5i11apr02-1452 13.0 4.6 3.61 12250.0 44259.9 3.61 3725.0 13458.6 3.61 97450.0 352091.7 2.2 4685.0 10166.5 2.2 8.9 19.2 2.2 234.0 507.8
6i11apr02-1453 14.0 4.4 3.61 11750.0 42453.3 3.61 3495.0 12627.6 3.61 90300.0 326258.4 2.2 4170.0 9048.9 2.2 8.9 19.2 2.2 235.0 510.0
7i11apr02-1454 15.0 3.7 3.61 13150.0 47511.6 3.61 3535.0 12772.1 3.61 93450.0 337639.5 2.2 3970.0 8614.9 2.2 8.9 19.2 2.2 212.5 461.1
8i11apr02-1455 16.0 3.7 3.61 13200.0 47692.3 3.61 3530.0 12754.1 3.61 85950.0 310541.6 2.2 4245.0 9211.7 2.2 8.9 19.3 2.2 237.0 514.3
9i11apr02-1456 17.0 2.8 3.61 13550.0 48956.8 3.61 3560.0 12862.5 3.61 86550.0 312709.5 2.2 3895.0 8452.2 2.2 9.1 19.8 2.2 209.0 453.5
10i11apr02-1458 19.0 2.3 3.61 14050.0 50763.4 3.61 3635.0 13133.4 3.61 87800.0 317225.8 2.2 3835.0 8322.0 2.2 9.3 20.1 2.2 222.0 481.7
11i11apr02-1500 21.0 1.7 3.61 14000.0 50582.7 3.61 3610.0 13043.1 3.61 85800.0 309999.7 2.2 3855.0 8365.4 2.2 9.7 21.1 2.2 248.0 538.2
12i11apr02-1504 25.0 1.3 3.61 14050.0 50763.4 3.61 3680.0 13296.0 3.61 85950.0 310541.6 2.2 3780.0 8202.6 2.2 9.0 19.5 2.2 249.0 540.3
13i11apr02-1508 29.0 0.7 3.61 13250.0 47872.9 3.61 3450.0 12465.0 3.61 78000.0 281817.9 2.2 3995.0 8669.2 2.2 9.1 19.8 2.2 202.5 439.4
48091.3 13900.1 338765.3 11856.5 19.4 504.6
2578.5 745.3 18163.8 635.7 1.0 27.1
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 53.6  L.  
Total Mass (mg)
Mg (m/z = 24) Ca (m/z = 44)Na (m/z = 23) Ba (m/z = 138)
Dissolved (Aqueous) Fraction 
 METAL DATA FOR 11 APRIL 2002 STORM EVENT (PAGE 3 OF 6)
Event Mean Concentration5 [µg/L]









Table A-201.  Summary of particulate metal analysis for the 13-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 8.34 792.5 6605.5 3.3 30.8 102.5 3.3 92.4 307.9 3.3 1445.0 4817.6 3.3 28.3 94.4
2i13may02-10:09 3.0 60.0 8.34 387.5 3229.8 3.3 23.3 77.5 3.3 42.6 142.0 3.3 739.0 2463.8 3.3 17.2 57.2
3i13may02-10:11 5.0 60.0 8.34 206.0 1717.0 3.3 19.7 65.5 3.3 19.7 65.7 3.3 384.0 1280.3 3.3 32.4 108.0
4i13may02-10:12 6.0 60.0 8.34 295.5 2463.0 3.3 23.0 76.7 3.3 22.6 75.3 3.3 521.5 1738.7 3.3 16.6 55.3
5i13may02-10:13 7.0 75.0 8.34 510.0 4250.9 3.3 21.1 70.3 3.3 39.4 131.2 3.3 813.5 2712.2 3.3 14.3 47.5
6i13may02-10:14 8.0 46.2 8.34 289.5 2413.0 3.3 18.1 60.3 3.3 22.5 75.0 3.3 593.0 1977.1 3.3 13.5 45.0
7i13may02-10:15 9.0 23.1 8.34 305.5 2546.3 3.3 18.7 62.2 3.3 21.2 70.5 3.3 567.5 1892.0 3.3 11.7 39.0
8i13may02-10:16 10.0 20.0 8.34 220.0 1833.7 3.3 16.8 55.8 3.3 18.8 62.7 3.3 426.0 1420.3 3.3 12.3 41.0
9i13may02-10:18 12.0 12.0 8.34 359.0 2992.3 3.3 23.4 77.8 3.3 26.1 86.9 3.3 638.0 2127.1 3.3 14.9 49.5
10i13may02-10:20 14.0 15.0 8.34 430.5 3588.2 3.3 23.8 79.2 3.3 26.7 88.9 3.3 677.0 2257.1 3.3 17.1 56.8
11i13may02-10:22 16.0 15.0 8.34 574.0 4784.3 3.3 21.4 71.3 3.3 35.0 116.7 3.3 952.0 3174.0 3.3 14.8 49.3
12i13may02-10:26 20.0 100.0 8.34 1235.0 10293.7 3.3 26.1 87.0 3.3 58.6 195.2 3.3 1680.0 5601.1 3.3 19.9 66.3
13i13may02-10:31 25.0 150.0 8.34 471.5 3930.0 3.3 23.8 79.3 3.3 30.1 100.4 3.3 655.0 2183.8 3.3 17.3 57.5
14i13may02-10:36 30.0 40.0 8.34 513.0 4275.9 3.3 22.2 74.0 3.3 35.6 118.5 3.3 693.0 2310.5 3.3 14.7 49.0
15i13may02-10:41 35.0 7.9 8.34 620.0 5167.7 3.3 24.2 80.5 3.3 28.1 93.7 3.3 802.5 2675.5 3.3 15.5 51.7
5231.6 77.8 125.1 3014.6 58.8
10143.8 150.8 242.7 5845.1 113.9
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  1939.0 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 4 OF 6)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction






Table A-201 (continued).  Summary of particulate metal analysis for the 13-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 3.3 31.1 103.5 3.3 252.5 841.8 3.3 3.5 11.7 3.3 1.0 3.4 3.3 33.3 111.0
2i13may02-10:09 3.0 60.0 3.3 20.4 68.0 3.3 128.5 428.4 3.3 3.8 12.8 3.3 0.6 1.9 3.3 18.6 62.0
3i13may02-10:11 5.0 60.0 3.3 11.0 36.7 3.3 82.5 275.1 3.3 2.3 7.6 3.3 0.6 2.0 3.3 12.9 43.0
4i13may02-10:12 6.0 60.0 3.3 13.5 45.0 3.3 93.4 311.2 3.3 2.0 6.6 3.3 0.4 1.3 3.3 13.2 43.8
5i13may02-10:13 7.0 75.0 3.3 13.5 44.8 3.3 127.5 425.1 3.3 3.1 10.5 3.3 0.4 1.5 3.3 18.0 60.0
6i13may02-10:14 8.0 46.2 3.3 10.4 34.7 3.3 92.8 309.2 3.3 3.5 11.5 3.3 0.3 1.1 3.3 14.2 47.2
7i13may02-10:15 9.0 23.1 3.3 10.1 33.7 3.3 92.6 308.6 3.3 4.7 15.7 3.3 0.4 1.3 3.3 13.5 44.8
8i13may02-10:16 10.0 20.0 3.3 11.7 39.0 3.3 89.8 299.4 3.3 3.6 12.0 3.3 0.3 1.1 3.3 14.1 47.0
9i13may02-10:18 12.0 12.0 3.3 13.1 43.7 3.3 106.8 355.9 3.3 2.8 9.4 3.3 0.6 1.9 3.3 15.2 50.7
10i13may02-10:20 14.0 15.0 3.3 12.1 40.2 3.3 109.0 363.4 3.3 6.2 20.6 3.3 0.5 1.6 3.3 15.3 51.0
11i13may02-10:22 16.0 15.0 3.3 19.0 63.2 3.3 140.0 466.8 3.3 1.4 4.7 3.3 0.7 2.2 3.3 17.9 59.7
12i13may02-10:26 20.0 100.0 3.3 17.1 57.0 3.3 221.5 738.5 3.3 2.2 7.2 3.3 1.2 4.0 3.3 37.0 123.4
13i13may02-10:31 25.0 150.0 3.3 10.0 33.3 3.3 105.5 351.7 3.3 1.1 3.7 3.3 0.7 2.3 3.3 15.2 50.5
14i13may02-10:36 30.0 40.0 3.3 11.4 38.0 3.3 113.5 378.4 3.3 1.2 3.8 3.3 0.8 2.6 3.3 16.2 53.8
15i13may02-10:41 35.0 7.9 3.3 11.1 36.8 3.3 103.9 346.4 3.3 1.3 4.5 3.3 0.8 2.8 3.3 13.2 43.8
44.7 451.5 6.3 2.6 68.0
86.6 875.5 12.3 5.0 131.9
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume =  1939.0 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 5 OF 6)
Cu (m/z = 63)
Particulate Fraction






Table A-201 (continued).  Summary of particulate metal analysis for the 13-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF data conc. DF data conc. DF data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-10:06
1i13may02-10:08 2.0 10.0 8.3 364 3030 8.3 334 2784 8.3 2490 20754 3.3 497 1655 3.3 1.2 4.1 3.3 186 618
2i13may02-10:09 3.0 60.0 8.3 321 2671 8.3 137 1142 8.3 1061 8843 3.3 179 595 3.3 0.5 1.8 3.3 0 0
3i13may02-10:11 5.0 60.0 8.3 276 2300 8.3 58 486 8.3 461 3838 3.3 82 273 3.3 0.4 1.2 3.3 186 618
4i13may02-10:12 6.0 60.0 8.3 342 2846 8.3 84 696 8.3 659 5489 3.3 99 331 3.3 0.2 0.7 3.3 105 351
5i13may02-10:13 7.0 75.0 8.3 400 3334 8.3 136 1134 8.3 917 7639 3.3 170 565 3.3 0.2 0.8 3.3 66 220
6i13may02-10:14 8.0 46.2 8.3 312 2596 8.3 91 755 8.3 662 5518 3.3 75 250 3.3 0.3 0.9 3.3 66 221
7i13may02-10:15 9.0 23.1 8.3 377 3138 8.3 78 649 8.3 582 4847 3.3 98 327 3.3 0.3 1.0 3.3 86 287
8i13may02-10:16 10.0 20.0 8.3 284 2363 8.3 59 493 8.3 422 3517 3.3 56 185 3.3 0.4 1.2 3.3 63 211
9i13may02-10:18 12.0 12.0 8.3 333 2776 8.3 95 791 8.3 680 5664 3.3 128 427 3.3 0.2 0.8 3.3 65 218
10i13may02-10:20 14.0 15.0 8.3 404 3367 8.3 106 884 8.3 732 6101 3.3 159 528 3.3 0.9 2.9 3.3 72 240
11i13may02-10:22 16.0 15.0 8.3 355 2955 8.3 144 1200 8.3 931 7760 3.3 201 668 3.3 0.5 1.7 3.3 95 318
12i13may02-10:26 20.0 100.0 8.3 341 2842 8.3 343 2855 8.3 1970 16420 3.3 395 1315 3.3 0.4 1.4 3.3 87 289
13i13may02-10:31 25.0 150.0 8.3 345 2871 8.3 127 1060 8.3 781 6510 3.3 139 463 3.3 0.5 1.5 3.3 118 393
14i13may02-10:36 30.0 40.0 8.3 304 2534 8.3 141 1175 8.3 849 7072 3.3 148 493 3.3 0.4 1.3 3.3 199 663
15i13may02-10:41 35.0 7.9 8.3 329 2742 8.3 108 896 8.3 714 5951 3.3 136 452 3.3 0.4 1.5 3.3 75.4 251.2
2791.4 1433 8842 665 1.4 378.6
5412.5 2778 17145 1289 2.8 734.2
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 1939.0 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ba (m/z = 138)
 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 6 OF 6)
Particulate Fraction
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Table A-202.  Summary of particle analysis for the 13-May-02 storm event.  
Event Date:
Time 0: 10:06
Site Location: Baton Rouge, Louisi
Traffic Conditions: Heavy Analysis Performed by:
Previous Dry Hours: 758
Event Collected By: CMD, EEK, JCK
Start of Runoff 10:08





5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 2.569 1.50E+08 0.999 32.0 4.50 1.403 68.41 53.3 4207.96 10940.70 7598.67 8.82E+07
2i13may02-10:09 3.0 2.961 8.00E+07 0.998 32.0 2.87 1.348 21.37 19.0 635.02 1651.06 957.33 5.16E+07
3i13may02-10:11 5.0 3.058 4.50E+07 0.998 32.0 2.59 1.348 13.56 8.0 254.44 661.55 414.67 2.79E+07
4i13may02-10:12 6.0 3.367 4.00E+07 0.998 32.0 2.87 1.348 29.62 10.0 466.38 1212.59 485.33 3.76E+07
5i13may02-10:13 7.0 3.069 3.50E+07 0.998 32.0 2.49 1.348 11.97 8.0 231.86 602.82 304.67 2.89E+07
6i13may02-10:14 8.0 3.048 3.00E+07 0.998 32.0 2.45 1.344 11.37 8.0 202.87 527.45 234.67 2.62E+07
7i13may02-10:15 9.0 3.124 3.50E+07 0.998 32.0 2.31 1.342 8.42 8.0 186.11 483.89 242.00 2.88E+07
8i13may02-10:16 10.0 3.133 3.00E+07 0.997 32.0 2.37 1.347 8.49 10.0 164.91 428.78 203.33 2.37E+07
9i13may02-10:18 12.0 3.235 4.50E+07 0.998 32.0 2.30 1.350 7.11 11.0 194.47 505.63 236.67 3.07E+07
10i13may02-10:20 14.0 3.028 3.00E+07 0.996 32.0 2.41 1.343 12.10 11.0 223.46 581.00 258.00 3.06E+07
11i13may02-10:22 16.0 2.953 1.60E+07 0.998 32.0 2.68 1.345 20.57 12.0 153.36 398.74 323.33 1.52E+07
12i13may02-10:26 20.0 3.134 6.50E+07 0.985 32.0 2.84 1.349 26.38 16.0 506.34 1251.55 741.33 4.23E+07
13i13may02-10:31 25.0 3.010 2.00E+07 0.999 32.0 2.81 1.353 16.02 8.0 135.58 352.50 300.67 1.17E+07
14i13may02-10:36 30.0 3.041 2.00E+07 0.999 32.0 2.65 1.351 13.57 7.0 135.92 341.40 190.67 1.39E+07
15i13may02-10:41 35.0 3.235 2.00E+07 0.997 32.0 2.16 1.341 5.19 8.0 105.53 34.30 156.67 2.01E+07
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).






Power Law Parameters (mean)1
Particle Analyzer:
Mixing Speed:






8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.















Table A-203.  Summary of total alkalinity analysis for the 13-May-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: Moderate pH meter specifications:
Previous Dry Hours: 758 pH Probe Calibration: Slope = 102%
Traffic: Heavy Event Sampling Date:
Time Line: 10:06 to 10:41 Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 10:06 Analysis Date:
Readings Taken by: CMD, EEK, JCK Conducted By: JCK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 123.0 119.0 2.3
2i13may02-10:09 3.0 41.0 38.0 5.4
3i13may02-10:11 5.0 34.0 27.0 16.2
4i13may02-10:12 6.0 34.0 29.0 11.2
5i13may02-10:13 7.0 39.0 32.0 13.9
6i13may02-10:14 8.0 40.5 33.5 13.4
7i13may02-10:15 9.0 42.5 32.5 18.9
8i13may02-10:16 10.0 43.0 34.0 16.5
9i13may02-10:18 12.0 47.0 39.0 13.2
10i13may02-10:20 14.0 48.0 37.5 17.4
11i13may02-10:22 16.0 59.0 52.5 8.2
12i13may02-10:26 20.0 70.0 56.5 15.1
13i13may02-10:31 25.0 39.0 31.0 16.2
14i13may02-10:36 30.0 38.0 31.0 14.3
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Table A-202.  Raw data from total alkalinity analysis of the 13-May-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: Moderate pH meter specifications:
Previous Dry Hours: 758 pH Probe Calibration Slope = 102%
Traffic: Heavy Event Sampling Date:
Time Line: 10:06 to 10:41 Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 10:06 Analysis Date:
Readings Taken by: CMD, EEK, JCK Conducted By: JCK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore Station QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 100.0 6.56 4.50 0.0 12.3 123.0
2i13may02-10:09 3.0 100.0 6.95 4.49 12.3 16.4 41.0
3i13may02-10:11 5.0 100.0 6.94 4.49 16.4 19.8 34.0
4i13may02-10:12 6.0 100.0 7.02 4.49 19.8 23.2 34.0
5i13may02-10:13 7.0 100.0 7.11 4.50 23.2 27.1 39.0
6i13may02-10:14 8.0 100.0 7.24 4.49 27.1 31.2 40.5
7i13may02-10:15 9.0 100.0 7.27 4.49 31.2 35.4 42.5
8i13may02-10:16 10.0 100.0 7.30 4.49 35.4 39.7 43.0
9i13may02-10:18 12.0 100.0 7.36 4.49 39.7 44.4 47.0
10i13may02-10:20 14.0 100.0 7.34 4.49 44.4 49.2 48.0
11i13may02-10:22 16.0 100.0 7.38 4..501 0.0 5.9 59.0
12i13may02-10:26 20.0 100.0 7.59 4.49 5.9 12.9 70.0
13i13may02-10:31 25.0 100.0 7.90 4.25 12.9 16.8 39.0
14i13may02-10:36 30.0 100.0 7.74 4.48 16.8 20.6 38.0
15i13may02-10:41 35.0 100.0 7.68 4.48 20.6 25.4 48.0
Measurement A
TOTAL ALKALINITY ANALYSIS FOR 13 MAY 2002 EVENT (PAGE 2 OF 3)
13-May-2002 APHA Standard Method 2320-B
Orion 290-A 
13-May-2002




















Table A-203 (continued).  Raw data from total alkalinity analysis of the 13-May-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: Moderate pH meter specifications:
Previous Dry Hours: 758 pH Probe Calibration Slope = 102%
Traffic: Heavy Event Sampling Date:
Time Line: 10:06 to 10:41 Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 10:06 Analysis Date:
Readings Taken by: CMD, EEK, JCK Conducted By: JCK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore Station QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 100.0 6.44 4.50 0.0 11.9 119.0
2i13may02-10:09 3.0 100.0 6.70 4.46 11.9 15.7 38.0
3i13may02-10:11 5.0 100.0 6.69 4.47 15.7 18.4 27.0
4i13may02-10:12 6.0 100.0 6.77 4.48 18.4 21.3 29.0
5i13may02-10:13 7.0 100.0 6.85 4.48 21.3 24.5 32.0
6i13may02-10:14 8.0 100.0 6.94 4.44 24.5 27.9 33.5
7i13may02-10:15 9.0 100.0 6.89 4.47 27.9 31.1 32.5
8i13may02-10:16 10.0 100.0 6.95 4.47 31.1 34.5 34.0
9i13may02-10:18 12.0 100.0 7.00 4.50 34.5 38.4 39.0
10i13may02-10:20 14.0 100.0 7.00 4.49 38.4 42.2 37.5
11i13may02-10:22 16.0 100.0 7.02 4.35 0.0 5.3 52.5
12i13may02-10:26 20.0 100.0 7.26 4.46 5.3 10.9 56.5
13i13may02-10:31 25.0 100.0 7.58 4.45 10.9 14.0 31.0
14i13may02-10:36 30.0 100.0 7.42 4.47 14.0 17.1 31.0
15i13may02-10:41 35.0 100.0 7.36 3.93 17.1 22.4 52.5
Measurement B
TOTAL ALKALINITY ANALYSIS FOR 13 MAY 2002 EVENT (PAGE 3 OF 3)
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Table A-203.  Turbidity analysis for the 13-May-02 storm event 
Event Date:
Precipitation: Moderate
Previous Dry Hours: 758
Traffic: Heavy CMD, EEK, JCK, NRM
Time Line: 10:06 to 10:41
Time = 0 10:06 Conducted by:
Readings Taken by: CMD, EEK, JCK Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 1121.0 1090.0 1213.0 1230.0 1152.0 1161.2 59.6 5.1
2i13may02-10:09 3.0 245.0 268.0 243.0 247.0 262.0 253.0 11.2 4.4
3i13may02-10:11 5.0 206.0 212.0 207.0 203.0 206.0 206.8 3.3 1.6
4i13may02-10:12 6.0 249.0 246.0 252.0 244.0 246.0 247.4 3.1 1.3
5i13may02-10:13 7.0 229.0 221.0 231.0 233.0 221.0 227.0 5.7 2.5
6i13may02-10:14 8.0 229.0 223.0 220.0 224.0 226.0 224.4 3.4 1.5
7i13may02-10:15 9.0 240.0 246.0 235.0 236.0 243.0 240.0 4.6 1.9
8i13may02-10:16 10.0 261.0 260.0 256.0 259.0 256.0 258.4 2.3 0.9
9i13may02-10:18 12.0 320.0 323.0 331.0 322.0 326.0 324.4 4.3 1.3
10i13may02-10:20 14.0 351.0 361.0 357.0 355.0 356.0 356.0 3.6 1.0
11i13may02-10:22 16.0 389.0 378.0 380.0 384.0 382.0 382.6 4.2 1.1
12i13may02-10:26 20.0 585.0 574.0 591.0 586.0 592.0 585.6 7.2 1.2
13i13may02-10:31 25.0 241.0 239.0 232.0 236.0 237.0 237.0 3.4 1.4
14i13may02-10:36 30.0 243.0 241.0 233.0 243.0 236.0 239.2 4.5 1.9
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Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 
 Precipitation Event Information
Turbidity Analysis13-May-2002
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.
2.  Checks are performed on all samples





















     Table A-204.  Total chemical oxygen demand (COD) analysis for the 13-May-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.00 0.00
Event Sampling Date: Standard 100 0.0 0.0435 111.25
Sampled By: Standard 200 0.0 0.0875 221.25
Test Date: Standard 400 0.0 0.1755 441.25
Time 0 for Event: Standard 600 0.0 0.2645 663.75
CODs Conducted by: Standard 800 0.0 0.353 885.00
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 2.0 1A 0.917 0.919 0.9180 2297.50 1B 0.866 0.866 0.8660 2167.50 2232.5 91.9 5.8 4465.0
2i13may02-10:09 3.0 2.0 2A 0.191 0.191 0.1910 480.00 2B 0.263 0.263 0.2630 660.00 570.0 127.3 31.6 1140.0
3i13may02-10:11 5.0 2.0 3A 0.123 0.123 0.1230 310.00 3B 0.119 0.119 0.1190 300.00 305.0 7.1 3.3 610.0
4i13may02-10:12 6.0 2.0 4A 0.136 0.136 0.1360 342.50 4B 0.158 0.158 0.1580 397.50 370.0 38.9 14.9 740.0
5i13may02-10:13 7.0 2.0 5A 0.125 0.126 0.1255 316.25 5B 0.252 0.252 0.2520 632.50 474.4 223.6 66.7 948.8
6i13may02-10:14 8.0 2.0 6A 0.116 0.118 0.1170 295.00 6B 0.122 0.122 0.1220 307.50 301.3 8.8 4.1 602.5
7i13may02-10:15 9.0 2.0 7A 0.148 0.148 0.1480 372.50 7B 0.143 0.143 0.1430 360.00 366.3 8.8 3.4 732.5
8i13may02-10:16 10.0 2.0 8A 0.128 0.128 0.1280 322.50 8B 0.128 0.128 0.1280 322.50 322.5 0.0 0.0 645.0
9i13may02-10:18 12.0 2.0 9A 0.152 0.152 0.1520 382.50 9B 0.141 0.141 0.1410 355.00 368.8 19.4 7.5 737.5
10i13may02-10:20 14.0 2.0 10A 0.134 0.135 0.1345 338.75 10B 0.135 0.135 0.1350 340.00 339.4 0.9 0.4 678.8
11i13may02-10:22 16.0 2.0 11A 0.149 0.149 0.1490 375.00 11B 0.148 0.148 0.1480 372.50 373.8 1.8 0.7 747.5
12i13may02-10:26 20.0 2.0 12A 0.169 0.170 0.1695 426.25 12B 0.147 0.147 0.1470 370.00 398.1 39.8 14.1 796.3
13i13may02-10:31 25.0 2.0 13A 0.041 0.041 0.0410 105.00 13B 0.036 0.036 0.0360 92.50 98.8 8.8 12.7 197.5
14i13may02-10:36 30.0 2.0 14A 0.043 0.043 0.0430 110.00 14B 0.041 0.042 0.0415 106.25 108.1 2.7 3.5 216.3
15i13may02-10:41 35.0 2.0 15A 0.061 0.061 0.0610 155.00 15B 0.060 0.060 0.0600 152.50 153.8 1.8 1.6 307.5
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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COD4 Calibration Curve 
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Table A-205.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 13-May-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.00 0.00
Sampling Date: Standard 100 0.0 0.0435 111.25
Sampled By: Standard 200 0.0 0.0875 221.25
Test Date: Standard 400 0.0 0.1755 441.25
Time 0 for Event: Standard 600 0.0 0.2645 663.75
Conducted by: Standard 800 0.0 0.353 885.00
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 2.0 1A 0.223 0.223 0.2230 560.00 1B 0.235 0.235 0.2350 590.00 575.00 21.2 5.2 1150.00
2i13may02-10:09 3.0 2.0 2A 0.069 0.070 0.0695 176.25 2B 0.071 0.071 0.0710 180.00 178.13 2.7 2.1 356.25
3i13may02-10:11 5.0 2.0 3A 0.062 0.062 0.0620 157.50 3B 0.064 0.064 0.0640 162.50 160.00 3.5 3.1 320.00
4i13may02-10:12 6.0 2.0 4A 0.062 0.062 0.0620 157.50 4B 0.059 0.060 0.0595 151.25 154.38 4.4 4.0 308.75
5i13may02-10:13 7.0 2.0 5A 0.055 0.055 0.0550 140.00 5B 0.059 0.059 0.0590 150.00 145.00 7.1 6.9 290.00
6i13may02-10:14 8.0 2.0 6A 0.057 0.057 0.0570 145.00 6B 0.058 0.059 0.0585 148.75 146.88 2.7 2.6 293.75
7i13may02-10:15 9.0 2.0 7A 0.062 0.062 0.0620 157.50 7B 0.067 0.067 0.0670 170.00 163.75 8.8 7.6 327.50
8i13may02-10:16 10.0 2.0 8A 0.062 0.062 0.0620 157.50 8B 0.066 0.066 0.0660 167.50 162.50 7.1 6.2 325.00
9i13may02-10:18 12.0 2.0 9A 0.062 0.062 0.0620 157.50 9B 0.072 0.073 0.0725 183.75 170.63 18.6 15.4 341.25
10i13may02-10:20 14.0 2.0 10A 0.060 0.061 0.0605 153.75 10B 0.066 0.065 0.0655 166.25 160.00 8.8 7.8 320.00
11i13may02-10:22 16.0 2.0 11A 0.060 0.061 0.0605 153.75 11B 0.067 0.066 0.0665 168.75 161.25 10.6 9.3 322.50
12i13may02-10:26 20.0 2.0 12A 0.041 0.041 0.0410 105.00 12B 0.041 0.042 0.0415 106.25 105.63 0.9 1.2 211.25
13i13may02-10:31 25.0 2.0 13A 0.019 0.019 0.0190 50.00 13B 0.017 0.018 0.0175 46.25 48.13 2.7 7.8 96.25
14i13may02-10:36 30.0 2.0 14A 0.024 0.024 0.0240 62.50 14B 0.022 0.022 0.0220 57.50 60.00 3.5 8.3 120.00
15i13may02-10:41 35.0 2.0 15A 0.030 0.030 0.0300 77.50 15B 0.029 0.029 0.0290 75.00 76.25 1.8 3.3 152.50
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.






RESULTSMeasurement A Measurement B
Sample ID
Standards Made 4/11/2002 
Standards Run 5/23/2002
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CMD, EEK, JCK, NRM
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Table A-206.  Summary of suspended solids analysis for the 13-May-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: Moderate VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: 758 Event Sampling Date:
Traffic: Heavy Samples Collected By:
Time Line: 10:06 to 10:41 Analysis Date:
Time = 0 10:06 Conducted By:
Readings Taken by: CMD, EEK, JCK Laboratory Location:





     dried @ 103-105oC
    ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 5992.0 8252.0 8552.0 7598.7 1399.5 18.4
2i13may02-10:09 3.0 964.0 916.0 992.0 957.3 38.4 4.0
3i13may02-10:11 5.0 400.0 412.0 432.0 414.7 16.2 3.9
4i13may02-10:12 6.0 472.0 500.0 484.0 485.3 14.0 2.9
5i13may02-10:13 7.0 320.0 286.0 308.0 304.7 17.2 5.7
6i13may02-10:14 8.0 240.0 232.0 232.0 234.7 4.6 2.0
7i13may02-10:15 9.0 238.0 248.0 240.0 242.0 5.3 2.2
8i13may02-10:16 10.0 208.0 196.0 206.0 203.3 6.4 3.2
9i13may02-10:18 12.0 228.0 244.0 238.0 236.7 8.1 3.4
10i13may02-10:20 14.0 264.0 262.0 248.0 258.0 8.7 3.4
11i13may02-10:22 16.0 310.0 352.0 308.0 323.3 24.8 7.7
12i13may02-10:26 20.0 748.0 768.0 708.0 741.3 30.6 4.1
13i13may02-10:31 25.0 284.0 300.0 318.0 300.7 17.0 5.7
14i13may02-10:36 30.0 198.0 196.0 178.0 190.7 11.0 5.8
15i13may02-10:41 35.0 156.0 156.0 158.0 156.7 1.2 0.7
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-10:06 0.0 0.0 0.0 0.0
1i13may02-10:08 2.0 2608.0 4400.0 5244.0 4084.0 1346.1 33.0
2i13may02-10:09 3.0 252.0 244.0 252.0 249.3 4.6 1.9
3i13may02-10:11 5.0 146.0 148.0 152.0 148.7 3.1 2.1
4i13may02-10:12 6.0 140.0 152.0 144.0 145.3 6.1 4.2
5i13may02-10:13 7.0 118.0 102.0 106.0 108.7 8.3 7.7
6i13may02-10:14 8.0 90.0 86.0 88.0 88.0 2.0 2.3
7i13may02-10:15 9.0 96.0 98.0 88.0 94.0 5.3 5.6
8i13may02-10:16 10.0 94.0 82.0 86.0 87.3 6.1 7.0
9i13may02-10:18 12.0 92.0 114.0 110.0 105.3 11.7 11.1
10i13may02-10:20 14.0 118.0 114.0 104.0 112.0 7.2 6.4
11i13may02-10:22 16.0 140.0 168.0 132.0 146.7 18.9 12.9
12i13may02-10:26 20.0 236.0 232.0 180.0 216.0 31.2 14.5
13i13may02-10:31 25.0 58.0 52.0 70.0 60.0 9.2 15.3
14i13may02-10:36 30.0 40.0 42.0 36.0 39.3 3.1 7.8
15i13may02-10:41 35.0 38.0 38.0 44.0 40.0 3.5 8.7
Laboratory Analysis SpecificationsPrecipitation Event Information










Summary of VSSC Analyses
(1) SSC = Suspended Solids Concentrations 



















Table A-207.  Raw data from total suspended and volatile suspended solids analysis of the 
13-May-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 1.0571 25.0 1.2069 1.1417 5992.0 2608.0
2i13may02-10:09 3.0 1.0641 25.0 1.0882 1.0819 964.0 252.0
3i13may02-10:11 5.0 1.057 50.0 1.077 1.0697 400.0 146.0
4i13may02-10:12 6.0 1.1147 25.0 1.1265 1.123 472.0 140.0
5i13may02-10:13 7.0 1.1198 50.0 1.1358 1.1299 320.0 118.0
6i13may02-10:14 8.0 1.0575 50.0 1.0695 1.065 240.0 90.0
7i13may02-10:15 9.0 1.0641 50.0 1.076 1.0712 238.0 96.0
8i13may02-10:16 10.0 1.0666 50.0 1.077 1.0723 208.0 94.0
9i13may02-10:18 12.0 1.068 50.0 1.0794 1.0748 228.0 92.0
10i13may02-10:20 14.0 1.0654 50.0 1.0786 1.0727 264.0 118.0
11i13may02-10:22 16.0 1.0719 50.0 1.0874 1.0804 310.0 140.0
12i13may02-10:26 20.0 1.0761 50.0 1.1135 1.1017 748.0 236.0
13i13may02-10:31 25.0 1.075 50.0 1.0892 1.0863 284.0 58.0
14i13may02-10:36 30.0 1.0699 50.0 1.0798 1.0778 198.0 40.0
15i13may02-10:41 35.0 1.0702 50.0 1.0780 1.0761 156.0 38.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 1.0584 25.0 1.2647 1.1547 8252.0 4400.0
2i13may02-10:09 3.0 1.0628 25.0 1.0857 1.0796 916.0 244.0
3i13may02-10:11 5.0 1.0637 50.0 1.0843 1.0769 412.0 148.0
4i13may02-10:12 6.0 1.118 25.0 1.1305 1.1267 500.0 152.0
5i13may02-10:13 7.0 1.0608 50.0 1.0751 1.0700 286.0 102.0
6i13may02-10:14 8.0 1.0645 50.0 1.0761 1.0718 232.0 86.0
7i13may02-10:15 9.0 1.0664 50.0 1.0788 1.0739 248.0 98.0
8i13may02-10:16 10.0 1.0685 50.0 1.0783 1.0742 196.0 82.0
9i13may02-10:18 12.0 1.0732 50.0 1.0854 1.0797 244.0 114.0
10i13may02-10:20 14.0 1.0718 50.0 1.0849 1.0792 262.0 114.0
11i13may02-10:22 16.0 1.0728 25.0 1.0816 1.0774 352.0 168.0
12i13may02-10:26 20.0 1.0752 25.0 1.0944 1.0886 768.0 232.0
13i13may02-10:31 25.0 1.0747 50.0 1.0897 1.0871 300.0 52.0
14i13may02-10:36 30.0 1.0698 50.0 1.0796 1.0775 196.0 42.0
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Table A-208 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 13-May-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-10:06 0.0 0 0.0 0.0000 0
1i13may02-10:08 2.0 1.0643 25.0 1.2781 1.147 8552.0 5244.0
2i13may02-10:09 3.0 1.064 25.0 1.0888 1.0825 992.0 252.0
3i13may02-10:11 5.0 1.0649 50.0 1.0865 1.0789 432.0 152.0
4i13may02-10:12 6.0 1.0603 25.0 1.0724 1.0688 484.0 144.0
5i13may02-10:13 7.0 1.1157 50.0 1.1311 1.1258 308.0 106.0
6i13may02-10:14 8.0 1.0645 50.0 1.0761 1.0717 232.0 88.0
7i13may02-10:15 9.0 1.0641 50.0 1.0761 1.0717 240.0 88.0
8i13may02-10:16 10.0 1.0664 50.0 1.0767 1.0724 206.0 86.0
9i13may02-10:18 12.0 1.0730 50.0 1.0849 1.0794 238.0 110.0
10i13may02-10:20 14.0 1.0717 50.0 1.0841 1.0789 248.0 104.0
11i13may02-10:22 16.0 1.0713 25.0 1.0790 1.0757 308.0 132.0
12i13may02-10:26 20.0 1.0714 25.0 1.0891 1.0846 708.0 180.0
13i13may02-10:31 25.0 1.0707 50.0 1.0866 1.0831 318.0 70.0
14i13may02-10:36 30.0 1.0719 50.0 1.0808 1.0790 178.0 36.0
15i13may02-10:41 35.0 1.0695 50.0 1.0774 1.0752 158.0 44.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C





















              Table A-209.  Raw data from dissolved (< 0.45 µm) metal analysis of the 13-May-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 61.3 106.0 83.7 53.4
2id13may02-10:09 3.0 7.2 9.4 8.3 26.7
3id13may02-10:11 5.0 11.5 8.7 10.1 27.3
4id13may02-10:12 6.0 10.3 24.2 17.3 80.6
5id13may02-10:13 7.0 10.7 10.2 10.5 4.8
6id13may02-10:14 8.0 13.8 8.2 11.0 50.5
7id13may02-10:15 9.0 8.8 65.3 37.1 152.4
8id13may02-10:16 10.0 6.0 10.1 8.1 50.9 1.  Dilutions have not been factored into raw data.
9id13may02-10:18 12.0 9.4 99.7 54.5 165.6 2.  Refer to Sample Legend.
10id13may02-10:20 14.0 21.9 10.4 16.2 71.2 3.  Mean is an arithmetic mean.
11id13may02-10:22 16.0 10.3 20.8 15.6 67.5 4.  Relative Percent Difference 
12id13may02-10:26 20.0 17.7 31.4 24.6 55.8      (for duplicate measurement).
13id13may02-10:31 25.0 38.0 44.7 41.4 16.2
14id13may02-10:36 30.0 43.5 49.4 46.5 12.7
15id13may02-10:41 35.0 42.2 25.3 33.8 50.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 6.7 6.6 6.6 2.4 592.0 570.0 581.0 3.8 206.0 319.0 262.5 43.0
2id13may02-10:09 3.0 3.3 4.3 3.8 24.3 188.0 205.0 196.5 8.7 76.9 98.5 87.7 24.6
3id13may02-10:11 5.0 3.3 3.5 3.4 5.0 155.0 164.0 159.5 5.6 80.3 76.6 78.5 4.7
4id13may02-10:12 6.0 3.5 4.4 3.9 23.0 149.0 131.0 140.0 12.9 70.9 102.0 86.5 36.0
5id13may02-10:13 7.0 4.5 6.8 5.7 39.3 134.0 189.0 161.5 34.1 61.8 67.2 64.5 8.4
6id13may02-10:14 8.0 3.6 3.6 3.6 1.9 152.0 133.0 142.5 13.3 74.3 56.9 65.6 26.5
7id13may02-10:15 9.0 3.6 14.9 9.2 122.7 163.0 133.0 148.0 20.3 46.5 149.0 97.8 104.9
8id13may02-10:16 10.0 3.4 5.5 4.5 49.0 133.0 132.0 132.5 0.8 46.4 59.0 52.7 23.9
9id13may02-10:18 12.0 3.3 6.5 4.9 64.6 129.0 126.0 127.5 2.4 58.2 200.0 129.1 109.8
10id13may02-10:20 14.0 10.8 3.4 7.1 104.2 141.0 133.0 137.0 5.8 75.4 50.7 63.1 39.2
11id13may02-10:22 16.0 3.5 3.4 3.4 0.6 106.0 112.0 109.0 5.5 49.8 55.3 52.6 10.5
12id13may02-10:26 20.0 3.0 3.2 3.1 5.8 69.1 63.7 66.4 8.1 31.3 59.4 45.4 62.0
13id13may02-10:31 25.0 3.3 3.5 3.4 5.3 22.5 22.6 22.6 0.4 28.1 36.8 32.5 26.8
14id13may02-10:36 30.0 3.6 3.5 3.5 2.8 36.0 30.1 33.1 17.9 33.3 92.7 63.0 94.3
15id13may02-10:41 35.0 3.6 3.9 3.7 6.1 44.3 46.0 45.2 3.8 164.0 137.0 150.5 17.9
RAW1 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 1 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-209 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 13-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 47.4 40.1 43.8 16.7 111.0 106.0 108.5 4.6 738.0 679.0 708.5 8.3
2id13may02-10:09 3.0 16.5 16.4 16.5 0.6 35.3 34.5 34.9 2.3 290.0 305.0 297.5 5.0
3id13may02-10:11 5.0 14.7 14.9 14.8 1.4 30.1 30.5 30.3 1.3 316.0 332.0 324.0 4.9
4id13may02-10:12 6.0 29.5 28.0 28.8 5.2 29.8 27.0 28.4 9.9 325.0 289.0 307.0 11.7
5id13may02-10:13 7.0 13.6 19.7 16.7 36.6 26.5 38.0 32.3 35.7 253.0 362.0 307.5 35.4
6id13may02-10:14 8.0 53.0 43.7 48.4 19.2 31.4 27.8 29.6 12.2 300.0 248.0 274.0 19.0
7id13may02-10:15 9.0 20.2 16.9 18.6 17.8 36.3 31.0 33.7 15.8 293.0 246.0 269.5 17.4
8id13may02-10:16 10.0 13.4 13.2 13.3 1.5 30.4 34.8 32.6 13.5 242.0 241.0 241.5 0.4
9id13may02-10:18 12.0 16.1 24.8 20.5 42.5 31.1 32.1 31.6 3.2 207.0 222.0 214.5 7.0
10id13may02-10:20 14.0 24.8 19.7 22.3 22.9 36.1 32.1 34.1 11.7 225.0 196.0 210.5 13.8
11id13may02-10:22 16.0 13.7 14.3 14.0 4.3 29.1 32.0 30.6 9.5 149.0 165.0 157.0 10.2
12id13may02-10:26 20.0 148.0 9.7 78.8 175.4 19.7 20.5 20.1 4.0 70.6 83.9 77.3 17.2
13id13may02-10:31 25.0 4.8 4.9 4.9 1.6 72.3 11.5 41.9 145.1 38.5 35.6 37.1 7.8
14id13may02-10:36 30.0 7.4 7.2 7.3 1.9 17.2 29.3 23.3 52.0 58.1 41.7 49.9 32.9
15id13may02-10:41 35.0 9.6 8.2 8.9 16.4 26.5 27.4 27.0 3.3 65.4 64.3 64.9 1.7
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 7.1 6.5 6.8 9.6 4.27 3.83 4.1 10.9 14.4 18.8 16.6 26.5
2id13may02-10:09 3.0 1.65 1.77 1.7 7.0 3.83 1.79 2.8 72.6 2.43 2.49 2.5 2.4
3id13may02-10:11 5.0 1.7 1.8 1.7 5.9 1.5 1.6 1.6 9.0 2.3 2.6 2.4 12.3
4id13may02-10:12 6.0 1.8 1.6 1.7 10.2 1.6 1.4 1.5 14.8 2.4 3.2 2.8 27.7
5id13may02-10:13 7.0 1.6 2.2 1.9 32.9 1.4 1.6 1.5 18.2 2.2 3.2 2.7 36.0
6id13may02-10:14 8.0 1.9 1.6 1.8 16.5 1.3 1.2 1.2 10.6 2.3 2.0 2.1 10.7
7id13may02-10:15 9.0 2.2 1.8 2.0 21.3 1.4 1.2 1.3 10.9 2.7 4.3 3.5 47.8
8id13may02-10:16 10.0 1.8 1.9 1.8 2.7 1.1 1.2 1.1 9.7 1.9 1.7 1.8 10.7
9id13may02-10:18 12.0 2.2 2.2 2.2 0.9 1.2 1.6 1.4 27.5 1.5 3.5 2.5 79.3
10id13may02-10:20 14.0 2.2 1.9 2.1 13.0 1.5 1.3 1.4 12.9 2.0 2.1 2.0 4.9
11id13may02-10:22 16.0 1.7 1.8 1.8 6.9 1.0 1.3 1.1 28.4 2.4 2.9 2.7 16.9
12id13may02-10:26 20.0 1.4 1.3 1.3 8.2 0.7 0.7 0.7 10.5 2.2 4.6 3.4 70.4
13id13may02-10:31 25.0 0.8 0.9 0.8 2.3 0.6 0.4 0.5 39.0 1.4 1.8 1.6 20.7
14id13may02-10:36 30.0 1.1 1.0 1.1 9.3 0.7 3.2 1.9 132.8 2.3 26.5 14.4 168.4
15id13may02-10:41 35.0 1.2 1.3 1.2 2.4 2.9 2.8 2.9 3.5 8.5 8.5 8.5 0.4
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 2 OF 6)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
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 Table A-209 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 13-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 11100.0 11300.0 11200.0 0.9 3650.0 3780.0 3715.0 3.5 36500.0 38000.0 37250.0 4.0
2id13may02-10:09 3.0 3120.0 3710.0 3415.0 8.3 765.0 904.0 834.5 16.7 18000.0 21100.0 19550.0 15.9
3id13may02-10:11 5.0 3190.0 3130.0 3160.0 1.0 687.0 674.0 680.5 1.9 16800.0 16200.0 16500.0 3.6
4id13may02-10:12 6.0 3060.0 3090.0 3075.0 0.5 648.0 673.0 660.5 3.8 14400.0 14600.0 14500.0 1.4
5id13may02-10:13 7.0 2790.0 3030.0 2910.0 4.0 588.0 643.0 615.5 8.9 12800.0 14000.0 13400.0 9.0
6id13may02-10:14 8.0 2930.0 2810.0 2870.0 2.1 619.0 588.0 603.5 5.1 13400.0 13000.0 13200.0 3.0
7id13may02-10:15 9.0 2620.0 2840.0 2730.0 3.9 546.0 613.0 579.5 11.6 11300.0 12800.0 12050.0 12.4
8id13may02-10:16 10.0 2610.0 3060.0 2835.0 7.6 553.0 651.0 602.0 16.3 11400.0 13400.0 12400.0 16.1
9id13may02-10:18 12.0 3140.0 3810.0 3475.0 9.2 691.0 852.0 771.5 20.9 13100.0 15800.0 14450.0 18.7
10id13may02-10:20 14.0 3620.0 3000.0 3310.0 9.8 790.0 658.0 724.0 18.2 14100.0 11700.0 12900.0 18.6
11id13may02-10:22 16.0 2740.0 2650.0 2695.0 1.7 632.0 608.0 620.0 3.9 9770.0 9550.0 9660.0 2.3
12id13may02-10:26 20.0 1530.0 1370.0 1450.0 5.7 373.0 339.0 356.0 9.6 5180.0 4620.0 4900.0 11.4
13id13may02-10:31 25.0 563.0 587.0 575.0 2.1 144.0 154.0 149.0 6.7 2250.0 2420.0 2335.0 7.3
14id13may02-10:36 30.0 722.0 738.0 730.0 1.1 178.0 189.0 183.5 6.0 3170.0 3290.0 3230.0 3.7
15id13may02-10:41 35.0 1090.0 1120.0 1105.0 1.3 311.0 315.0 313.0 1.3 5110.0 5200.0 5155.0 1.7
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 4.0E+04 3.6E+04 3.8E+04 5.5 0.0779 0.155 0.116 66.2 88.8 89.3 89.1 0.6
2id13may02-10:09 3.0 5.7E+03 6.1E+03 5.9E+03 3.2 0.0413 1.46 0.751 189.0 89.3 74.1 81.7 18.6
3id13may02-10:11 5.0 3.9E+03 4.1E+03 4.0E+03 2.1 0.0512 0.0675 0.059 27.5 75.0 79.9 77.5 6.3
4id13may02-10:12 6.0 5.2E+03 4.6E+03 4.9E+03 6.3 0.2490 1.16 0.705 129.3 90.2 84.1 87.2 7.0
5id13may02-10:13 7.0 4.8E+03 6.9E+03 5.8E+03 17.0 0.0414 4.94 2.491 196.7 80.0 118.0 99.0 38.4
6id13may02-10:14 8.0 5.5E+03 4.6E+03 5.0E+03 8.7 0.0544 0.707 0.381 171.4 109.0 88.9 99.0 20.3
7id13may02-10:15 9.0 6.2E+03 4.8E+03 5.5E+03 13.2 0.0522 26.1 13.076 199.2 122.0 112.0 117.0 8.5
8id13may02-10:16 10.0 5.4E+03 5.5E+03 5.4E+03 0.9 0.131 3.98 2.056 187.3 97.6 98.2 97.9 0.6
9id13may02-10:18 12.0 6.6E+03 6.4E+03 6.5E+03 1.8 0.065 2.61 1.338 190.3 95.4 113.0 104.2 16.9
10id13may02-10:20 14.0 7.6E+03 7.0E+03 7.3E+03 4.6 13.7 0.126 6.913 196.4 115.0 103.0 109.0 11.0
11id13may02-10:22 16.0 6.1E+03 6.5E+03 6.3E+03 3.0 0.54 0.0819 0.311 147.3 80.4 88.1 84.3 9.1
12id13may02-10:26 20.0 4.0E+03 3.6E+03 3.8E+03 4.3 0.075 0.289 0.182 117.6 50.1 49.3 49.7 1.6
13id13may02-10:31 25.0 1.5E+03 1.5E+03 1.5E+03 0.3 0.148 0.111 0.130 28.6 32.3 32.6 32.5 0.9
14id13may02-10:36 30.0 2.0E+03 1.6E+03 1.8E+03 12.0 0.112 0.606 0.359 137.6 48.0 44.1 46.1 8.5
15id13may02-10:41 35.0 2.1E+03 2.3E+03 2.2E+03 2.7 0.07 0.18 0.127 89.9 64.8 65.9 65.4 1.7
RAW1 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 3 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L]
Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]
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Table A-210.  Raw data from particulate metal analysis of the 13-May-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-10:06 0.0
1ip13may02-10:08 2.0 833.0 752.0 792.5 5.2
2ip13may02-10:09 3.0 431.0 344.0 387.5 11.9
3ip13may02-10:11 5.0 219.0 193.0 206.0 6.5
4ip13may02-10:12 6.0 280.0 311.0 295.5 5.1
5ip13may02-10:13 7.0 554.0 466.0 510.0 9.0
6ip13may02-10:14 8.0 248.0 331.0 289.5 13.4
7ip13may02-10:15 9.0 332.0 279.0 305.5 9.1
8ip13may02-10:16 10.0 191.0 249.0 220.0 12.4 1.  Dilutions have not been factored into raw data.
9ip13may02-10:18 12.0 438.0 280.0 359.0 24.7 2.  Refer to Sample Legend.
10ip13may02-10:20 14.0 449.0 412.0 430.5 4.4 3.  Mean is an arithmetic mean.
11ip13may02-10:22 16.0 596.0 552.0 574.0 3.9 4.  Relative Percent Difference 
12ip13may02-10:26 20.0 1280.0 1190.0 1235.0 3.7      (for duplicate measurement).
13ip13may02-10:31 25.0 549.0 394.0 471.5 17.9
14ip13may02-10:36 30.0 537.0 489.0 513.0 4.8
15ip13may02-10:41 35.0 637.0 603.0 620.0 2.8
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1ip13may02-10:08 2.0 34.6 26.9 30.8 25.0 104.0 80.7 92.4 25.2 1550.0 1340.0 1445.0 7.5
2ip13may02-10:09 3.0 23.9 22.6 23.3 5.6 46.1 39.1 42.6 16.4 833.0 645.0 739.0 13.6
3ip13may02-10:11 5.0 19.6 19.7 19.7 0.5 19.6 19.8 19.7 1.0 412.0 356.0 384.0 7.6
4ip13may02-10:12 6.0 16.0 30.0 23.0 60.9 21.3 23.9 22.6 11.5 470.0 573.0 521.5 9.4
5ip13may02-10:13 7.0 19.3 22.9 21.1 17.1 34.1 44.6 39.4 26.7 908.0 719.0 813.5 12.3
6ip13may02-10:14 8.0 17.5 18.7 18.1 6.6 20.7 24.3 22.5 16.0 519.0 667.0 593.0 11.7
7ip13may02-10:15 9.0 20.2 17.1 18.7 16.6 22.7 19.6 21.2 14.7 585.0 550.0 567.5 3.1
8ip13may02-10:16 10.0 16.1 17.4 16.8 7.8 17.6 20.0 18.8 12.8 382.0 470.0 426.0 9.8
9ip13may02-10:18 12.0 21.3 25.4 23.4 17.6 32.9 19.2 26.1 52.6 789.0 487.0 638.0 26.8
10ip13may02-10:20 14.0 21.5 26.0 23.8 18.9 25.3 28.0 26.7 10.1 701.0 653.0 677.0 3.6
11ip13may02-10:22 16.0 18.2 24.6 21.4 29.9 36.3 33.7 35.0 7.4 1090.0 814.0 952.0 15.6
12ip13may02-10:26 20.0 24.1 28.1 26.1 15.3 81.3 35.8 58.6 77.7 1620.0 1740.0 1680.0 3.5
13ip13may02-10:31 25.0 28.1 19.5 23.8 36.1 35.8 24.4 30.1 37.9 783.0 527.0 655.0 21.7
14ip13may02-10:36 30.0 19.7 24.7 22.2 22.5 40.2 30.9 35.6 26.2 732.0 654.0 693.0 5.8
15ip13may02-10:41 35.0 28.4 19.9 24.2 35.2 28.2 28.0 28.1 0.7 828.0 777.0 802.5 3.2
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 4 OF 6)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-210 (continued).  Raw data from particulate metal analysis of the 13-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1ip13may02-10:08 2.0 27.3 29.3 28.3 7.1 32.4 29.7 31.1 8.7 266.0 239.0 252.5 10.7
2ip13may02-10:09 3.0 18.0 16.3 17.2 9.9 18.4 22.4 20.4 19.6 140.0 117.0 128.5 17.9
3ip13may02-10:11 5.0 38.4 26.4 32.4 37.0 10.7 11.3 11.0 5.5 78.9 86.1 82.5 8.7
4ip13may02-10:12 6.0 11.7 21.5 16.6 59.0 15.3 11.7 13.5 26.7 99.8 86.9 93.4 13.8
5ip13may02-10:13 7.0 13.0 15.5 14.3 17.5 13.7 13.2 13.5 3.7 129.0 126.0 127.5 2.4
6ip13may02-10:14 8.0 12.7 14.3 13.5 11.9 9.1 11.7 10.4 25.1 82.5 103.0 92.8 22.1
7ip13may02-10:15 9.0 12.6 10.8 11.7 15.4 11.0 9.2 10.1 17.9 96.5 88.6 92.6 8.5
8ip13may02-10:16 10.0 13.5 11.1 12.3 19.5 11.0 12.4 11.7 12.0 93.6 86.0 89.8 8.5
9ip13may02-10:18 12.0 14.0 15.7 14.9 11.4 16.1 10.1 13.1 45.8 134.0 79.5 106.8 51.1
10ip13may02-10:20 14.0 15.4 18.7 17.1 19.4 11.2 12.9 12.1 14.1 110.0 108.0 109.0 1.8
11ip13may02-10:22 16.0 13.0 16.6 14.8 24.3 22.9 15.0 19.0 41.7 151.0 129.0 140.0 15.7
12ip13may02-10:26 20.0 18.3 21.5 19.9 16.1 22.6 11.6 17.1 64.3 198.0 245.0 221.5 21.2
13ip13may02-10:31 25.0 21.5 13.0 17.3 49.3 11.6 8.4 10.0 32.6 139.0 72.0 105.5 63.5
14ip13may02-10:36 30.0 12.6 16.8 14.7 28.6 12.4 10.4 11.4 17.5 124.0 103.0 113.5 18.5
15ip13may02-10:41 35.0 18.1 12.9 15.5 33.5 10.9 11.2 11.1 2.7 118.0 89.8 103.9 27.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1ip13may02-10:08 2.0 4.9 2.1 3.5 80.9 1.1 0.9 1.0 17.6 36.1 30.5 33.3 16.8
2ip13may02-10:09 3.0 4.4 3.3 3.8 28.0 0.6 0.5 0.6 19.9 19.8 17.4 18.6 12.9
3ip13may02-10:11 5.0 1.8 2.7 2.3 38.6 0.4 0.8 0.6 81.2 12.7 13.1 12.9 3.1
4ip13may02-10:12 6.0 2.1 1.8 2.0 15.1 0.4 0.4 0.4 1.6 13.0 13.3 13.2 2.3
5ip13may02-10:13 7.0 2.8 3.5 3.1 21.0 0.5 0.4 0.4 2.0 18.6 17.4 18.0 6.7
6ip13may02-10:14 8.0 3.3 3.7 3.5 11.6 0.3 0.4 0.3 27.5 13.2 15.1 14.2 13.4
7ip13may02-10:15 9.0 4.1 5.4 4.7 27.8 0.5 0.3 0.4 36.5 14.0 12.9 13.5 8.2
8ip13may02-10:16 10.0 4.6 2.6 3.6 55.9 0.3 0.3 0.3 2.6 13.7 14.5 14.1 5.7
9ip13may02-10:18 12.0 2.9 2.7 2.8 4.6 0.7 0.4 0.6 63.6 18.0 12.4 15.2 36.8
10ip13may02-10:20 14.0 8.4 4.0 6.2 71.1 0.5 0.5 0.5 0.6 14.7 15.9 15.3 7.8
11ip13may02-10:22 16.0 1.5 1.3 1.4 15.1 0.7 0.7 0.7 0.5 18.4 17.4 17.9 5.6
12ip13may02-10:26 20.0 2.0 2.4 2.2 18.4 1.1 1.3 1.2 22.6 34.5 39.5 37.0 13.5
13ip13may02-10:31 25.0 1.1 1.1 1.1 1.8 1.0 0.4 0.7 85.1 18.6 11.7 15.2 45.5
14ip13may02-10:36 30.0 1.4 0.9 1.2 39.5 0.7 0.8 0.8 14.8 18.4 13.9 16.2 27.9
15ip13may02-10:41 35.0 0.9 1.8 1.3 73.0 0.9 0.7 0.8 22.8 13.9 12.4 13.2 11.4
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
RAW1 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 5 OF 6)
PARTICULATE FRACTION
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Table A-210 (continued).  Raw data from particulate metal analysis of the 13-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1ip13may02-10:08 2.0 355.0 372.0 363.5 2.3 366.0 302.0 334.0 19.2 2670.0 2310.0 2490.0 14.5
2ip13may02-10:09 3.0 353.0 288.0 320.5 10.7 156.0 118.0 137.0 27.7 1190.0 932.0 1061.0 24.3
3ip13may02-10:11 5.0 301.0 251.0 276.0 9.5 61.4 55.2 58.3 10.6 467.0 454.0 460.5 2.8
4ip13may02-10:12 6.0 341.0 342.0 341.5 0.1 76.2 90.8 83.5 17.5 616.0 701.0 658.5 12.9
5ip13may02-10:13 7.0 392.0 408.0 400.0 2.0 152.0 120.0 136.0 23.5 986.0 847.0 916.5 15.2
6ip13may02-10:14 8.0 303.0 320.0 311.5 2.7 72.1 109.0 90.6 40.8 586.0 738.0 662.0 23.0
7ip13may02-10:15 9.0 382.0 371.0 376.5 1.5 82.6 73.2 77.9 12.1 630.0 533.0 581.5 16.7
8ip13may02-10:16 10.0 277.0 290.0 283.5 2.3 49.1 69.3 59.2 34.1 380.0 464.0 422.0 19.9
9ip13may02-10:18 12.0 335.0 331.0 333.0 0.6 122.0 67.9 95.0 57.0 841.0 518.0 679.5 47.5
10ip13may02-10:20 14.0 442.0 366.0 404.0 9.9 109.0 103.0 106.0 5.7 764.0 700.0 732.0 8.7
11ip13may02-10:22 16.0 391.0 318.0 354.5 10.9 159.0 129.0 144.0 20.8 1040.0 822.0 931.0 23.4
12ip13may02-10:26 20.0 323.0 359.0 341.0 5.1 333.0 352.0 342.5 5.5 1840.0 2100.0 1970.0 13.2
13ip13may02-10:31 25.0 369.0 320.0 344.5 7.4 161.0 93.4 127.2 53.1 1030.0 532.0 781.0 63.8
14ip13may02-10:36 30.0 283.0 325.0 304.0 6.7 167.0 115.0 141.0 36.9 998.0 699.0 848.5 35.2
15ip13may02-10:41 35.0 328.0 330.0 329.0 0.3 111.0 104.0 107.5 6.5 755.0 673.0 714.0 11.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-10:06 0.0
1ip13may02-10:08 2.0 488.0 505.0 496.5 1.7 2.2 0.3 1.2 158.2 201.0 170.0 185.5 16.7
2ip13may02-10:09 3.0 202.0 155.0 178.5 14.1 0.8 0.3 0.5 103.1 119.0 91.7 105.4 25.9
3ip13may02-10:11 5.0 81.7 81.9 81.8 0.1 0.1 0.6 0.4 123.1 64.6 67.1 65.9 3.8
4ip13may02-10:12 6.0 100.0 98.8 99.4 0.6 0.2 0.2 0.2 31.0 64.3 68.3 66.3 6.0
5ip13may02-10:13 7.0 147.0 192.0 169.5 12.4 0.2 0.2 0.2 0.9 90.4 81.6 86.0 10.2
6ip13may02-10:14 8.0 73.3 76.6 75.0 2.2 0.3 0.3 0.3 8.0 59.6 67.0 63.3 11.7
7ip13may02-10:15 9.0 119.0 76.9 98.0 24.1 0.2 0.4 0.3 56.2 70.6 60.2 65.4 15.9
8ip13may02-10:16 10.0 80.7 30.4 55.6 58.5 0.2 0.5 0.4 64.3 67.3 76.7 72.0 13.1
9ip13may02-10:18 12.0 145.0 111.0 128.0 14.2 0.3 0.2 0.2 62.7 126.0 64.5 95.3 64.6
10ip13may02-10:20 14.0 154.0 163.0 158.5 2.8 0.5 1.3 0.9 96.8 80.9 92.3 86.6 13.2
11ip13may02-10:22 16.0 215.0 186.0 200.5 7.5 0.3 0.7 0.5 66.3 130.0 106.0 118.0 20.3
12ip13may02-10:26 20.0 410.0 379.0 394.5 4.0 0.3 0.5 0.4 54.0 193.0 205.0 199.0 6.0
13ip13may02-10:31 25.0 160.0 118.0 139.0 16.3 0.3 0.6 0.5 82.7 87.1 63.6 75.4 31.2
14ip13may02-10:36 30.0 166.0 130.0 148.0 12.9 0.5 0.4 0.4 22.5 100.0 66.1 83.1 40.8
15ip13may02-10:41 35.0 139.0 132.0 135.5 2.6 0.7 0.2 0.4 106.9 72.4 76.8 74.6 5.9
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 13 MAY 2002 STORM EVENT (PAGE 6 OF 6)
PARTICULATE FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
 421
Table A-211.  Raw data from pH analysis of the 13-May-02 storm event 
Event Date: SM:  4500-H+B1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 758
Traffic: Heavy
Time Line: 10:06 to 10:41
Time = 0 10:06
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 102%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 6.6 6.4 6.5 0.1 1.4
2i13may02-10:09 3.0 6.9 6.7 6.8 0.2 2.6
3i13may02-10:11 5.0 6.9 6.7 6.8 0.2 2.6
4i13may02-10:12 6.0 7.0 6.8 6.9 0.2 2.6
5i13may02-10:13 7.0 7.1 6.8 7.0 0.2 2.7
6i13may02-10:14 8.0 7.2 6.9 7.1 0.2 3.0
7i13may02-10:15 9.0 7.3 6.9 7.1 0.3 3.8
8i13may02-10:16 10.0 7.3 7.0 7.1 0.2 3.4
9i13may02-10:18 12.0 7.3 7.0 7.2 0.2 3.3
10i13may02-10:20 14.0 7.3 7.0 7.2 0.2 3.4
11i13may02-10:22 16.0 7.4 7.0 7.2 0.3 3.5
12i13may02-10:26 20.0 7.6 7.3 7.4 0.2 3.1
13i13may02-10:31 25.0 7.9 7.6 7.7 0.2 2.9
14i13may02-10:36 30.0 7.7 7.4 7.6 0.2 3.0
15i13may02-10:41 35.0 7.7 7.4 7.5 0.2 3.1





































Table A-212.  Raw data from total dissolved solids analysis of the 13-May-02 storm event 
Event Date: Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 758
Traffic: Heavy
Time Line: 10:06 to 10:41
Time = 0 10:06
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 804.0 801.0 802.5 2.1 0.3
2i13may02-10:09 3.0 365.0 365.0 365.0 0.0 0.0
3i13may02-10:11 5.0 310.0 309.0 309.5 0.7 0.2
4i13may02-10:12 6.0 270.0 270.0 270.0 0.0 0.0
5i13may02-10:13 7.0 261.0 261.0 261.0 0.0 0.0
6i13may02-10:14 8.0 261.0 261.0 261.0 0.0 0.0
7i13may02-10:15 9.0 261.0 261.0 261.0 0.0 0.0
8i13may02-10:16 10.0 275.0 275.0 275.0 0.0 0.0
9i13may02-10:18 12.0 271.0 272.0 271.5 0.7 0.3
10i13may02-10:20 14.0 238.0 238.0 238.0 0.0 0.0
11i13may02-10:22 16.0 225.0 225.0 225.0 0.0 0.0
12i13may02-10:26 20.0 125.0 125.0 125.0 0.0 0.0
13i13may02-10:31 25.0 49.0 49.0 49.0 0.0 0.0
14i13may02-10:36 30.0 65.0 65.0 65.0 0.0 0.0












TDS ANALYSIS FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 1)
13-May-2002Analysis Date:
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.





















Table A-213.  Raw data from redox analysis of the 13-May-02 storm event 
Event Date: SM:  25801
Precipitation: Moderate Orion 290A
Previous Dry Hours: 758
Traffic: Heavy
Time Line: 10:06 to 10:41
Time = 0 10:06
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 478.7 479.5 479.1 0.6 0.1
2i13may02-10:09 3.0 476.9 476.9 476.9 0.0 0.0
3i13may02-10:11 5.0 480.3 479.6 480.0 0.5 0.1
4i13may02-10:12 6.0 477.1 476.4 476.8 0.5 0.1
5i13may02-10:13 7.0 472.1 471.1 471.6 0.7 0.1
6i13may02-10:14 8.0 464.7 463.4 464.1 0.9 0.2
7i13may02-10:15 9.0 463.1 463.3 463.2 0.1 0.0
8i13may02-10:16 10.0 463.6 463.2 463.4 0.3 0.1
9i13may02-10:18 12.0 460.7 459.9 460.3 0.6 0.1
10i13may02-10:20 14.0 462.1 460.7 461.4 1.0 0.2
11i13may02-10:22 16.0 459.8 459.1 459.5 0.5 0.1
12i13may02-10:26 20.0 444.7 444.5 444.6 0.1 0.0
13i13may02-10:31 25.0 420.2 421.7 421.0 1.1 0.3
14i13may02-10:36 30.0 436.2 437.1 436.7 0.6 0.1





 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.
































Table A-214.  Raw data from temperature analysis of the 13-May-02 storm event 
Event Date: Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 758
Traffic: Heavy
Time Line: 10:06 to 10:41
Time = 0 10:06
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 23.9 23.5 23.7 0.3 1.2
2i13may02-10:09 3.0 23.1 22.9 23.0 0.1 0.6
3i13may02-10:11 5.0 22.9 22.7 22.8 0.1 0.6
4i13may02-10:12 6.0 22.4 22.3 22.4 0.1 0.3
5i13may02-10:13 7.0 30.7 30.4 30.6 0.2 0.7
6i13may02-10:14 8.0 33.1 32.4 32.8 0.5 1.5
7i13may02-10:15 9.0 33.7 33.4 33.6 0.2 0.6
8i13may02-10:16 10.0 24.2 24.2 24.2 0.0 0.0
9i13may02-10:18 12.0 25.1 24.8 25.0 0.2 0.9
10i13may02-10:20 14.0 26.2 26.0 26.1 0.1 0.5
11i13may02-10:22 16.0 25.0 25.0 25.0 0.0 0.0
12i13may02-10:26 20.0 27.2 27.0 27.1 0.1 0.5
13i13may02-10:31 25.0 24.8 24.7 24.8 0.1 0.3
14i13may02-10:36 30.0 25.4 24.9 25.2 0.4 1.4
15i13may02-10:41 35.0 24.9 24.8 24.9 0.1 0.3
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.





































Table A-215.  Raw data from dissolved oxygen analysis of the 13-May-02 storm event 
Event Date: SM: 4500-O1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 758
Traffic: Heavy
Time Line: 10:06 to 10:41
Time = 0 10:06
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 6.9 7.0 7.0 0.0 0.7
2i13may02-10:09 3.0 7.3 7.4 7.3 0.0 0.2
3i13may02-10:11 5.0 8.2 7.7 8.0 0.4 4.7
4i13may02-10:12 6.0 7.5 7.3 7.4 0.1 2.0
5i13may02-10:13 7.0 8.4 7.9 8.1 0.3 3.6
6i13may02-10:14 8.0 7.4 7.4 7.4 0.0 0.1
7i13may02-10:15 9.0 6.4 6.6 6.5 0.1 2.2
8i13may02-10:16 10.0 7.4 7.4 7.4 0.0 0.0
9i13may02-10:18 12.0 7.8 6.9 7.4 0.6 8.7
10i13may02-10:20 14.0 7.5 7.6 7.6 0.1 0.9
11i13may02-10:22 16.0 7.4 6.6 7.0 0.6 8.1
12i13may02-10:26 20.0 7.1 7.2 7.2 0.1 1.0
13i13may02-10:31 25.0 7.7 7.5 7.6 0.1 1.6
14i13may02-10:36 30.0 6.7 6.5 6.6 0.1 2.1
15i13may02-10:41 35.0 7.5 7.5 7.5 0.0 0.1




Measured D.O.  Reading3
[mg/L]
Conducted By:
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.



























Table A-216.  Raw data from conductivity analysis of the 13-May-02 storm event 
Event Date: SM:  25101
Precipitation: Moderate Orion 290A
Previous Dry Hours: 758
Traffic: Heavy
Time Line: 10:06 to 10:41
Time = 0 10:06
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-10:06 0.0
1i13may02-10:08 2.0 1641.0 1586.0 1613.5 38.9 2.4
2i13may02-10:09 3.0 759.0 758.0 758.5 0.7 0.1
3i13may02-10:11 5.0 644.0 646.0 645.0 1.4 0.2
4i13may02-10:12 6.0 564.0 563.0 563.5 0.7 0.1
5i13may02-10:13 7.0 549.0 549.0 549.0 0.0 0.0
6i13may02-10:14 8.0 551.0 551.0 551.0 0.0 0.0
7i13may02-10:15 9.0 552.0 552.0 552.0 0.0 0.0
8i13may02-10:16 10.0 575.0 575.0 575.0 0.0 0.0
9i13may02-10:18 12.0 568.0 568.0 568.0 0.0 0.0
10i13may02-10:20 14.0 499.0 500.0 499.5 0.7 0.1
11i13may02-10:22 16.0 471.0 471.0 471.0 0.0 0.0
12i13may02-10:26 20.0 263.0 264.0 263.5 0.7 0.3
13i13may02-10:31 25.0 103.3 103.4 103.4 0.1 0.1
14i13may02-10:36 30.0 137.3 137.7 137.5 0.3 0.2
15i13may02-10:41 35.0 229.0 228.0 228.5 0.7 0.3
CONDUCTIVITY ANALYSIS FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 1)
Event Sampling Date:
Samples Collected By:

































Table A-217.  Raw data from dissolved (< 0.45 µm) phosphate analysis of the 13-May-02 storm event 





PO4       
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0.00 1.0 0.000 0.00
Event Sampling Date: Standard 0.15 1.0 0.076 0.15
Sampled By: Standard 0.30 1.0 0.149 0.29
Test Date: Standard 0.45 1.0 0.229 0.45
Time 0 for Event: Standard 0.60 1.0 0.312 0.61
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2032
Cumul.
Elapsed Calculated Calculated PO4  Sample 
Time DF
1 Vial PO4  Vial PO4  Mean
2 
Std. PO4  
(min.) ID 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 1.0 #1B3 1.389 1.392 1.3905 2.69 #1B 1.401 1.418 1.4095 2.73 2.71 0.0 1.4 2.71
2id13may02-10:09 3.0 1.0 #1B 2.124 2.186 2.1550 4.16 #1B 2.102 2.086 2.0940 4.05 4.11 0.1 2.9 4.11
3id13may02-10:11 5.0 1.0 #1B 0.718 0.713 0.7155 1.39 #1B 0.715 0.720 0.7175 1.39 1.39 0.0 0.3 1.39
4id13may02-10:12 6.0 1.0 #1B 1.129 1.122 1.1255 2.18 #1B 1.132 1.148 1.1400 2.21 2.19 0.0 1.3 2.19
5id13may02-10:13 7.0 1.0 #1B 0.839 0.836 0.8375 1.62 #1B 0.834 0.833 0.8335 1.61 1.62 0.0 0.5 1.62
6id13may02-10:14 8.0 1.0 #1B 0.801 0.795 0.7980 1.54 #1B 0.808 0.802 0.8050 1.56 1.55 0.0 0.9 1.55
7id13may02-10:15 9.0 1.0 #1B 0.902 0.906 0.9040 1.75 #1B 0.906 0.906 0.9060 1.75 1.75 0.0 0.2 1.75
8id13may02-10:16 10.0 1.0 #1B 0.945 0.940 0.9425 1.82 #1B 0.959 0.950 0.9545 1.85 1.84 0.0 1.3 1.84
9id13may02-10:18 12.0 1.0 #1B 1.149 1.144 1.1465 2.22 #1B 1.145 1.139 1.1420 2.21 2.21 0.0 0.4 2.21
10id13may02-10:20 14.0 1.0 #1B 0.995 0.989 0.9920 1.92 #1B 0.972 0.970 0.9710 1.88 1.90 0.0 2.1 1.90
11id13may02-10:22 16.0 1.0 #1B 0.901 0.895 0.8980 1.74 #1B 0.900 0.894 0.8970 1.74 1.74 0.0 0.1 1.74
12id13may02-10:26 20.0 1.0 #1B 1.263 1.253 1.2580 2.43 #1B 1.260 1.254 1.2570 2.43 2.43 0.0 0.1 2.43
13id13may02-10:31 25.0 1.0 #1B 0.375 0.375 0.3750 0.73 #1B 0.371 0.368 0.3695 0.72 0.72 0.0 1.5 0.72
14id13may02-10:36 30.0 1.0 #1B 0.426 0.425 0.4255 0.83 #1B 0.437 0.434 0.4355 0.84 0.84 0.0 2.3 0.84
15id13may02-10:41 35.0 1.0 #1B 0.522 0.522 0.5220 1.01 #1B 0.531 0.531 0.5310 1.03 1.02 0.0 1.7 1.02
Notes:
1. Dilution factor applied to calculated  Phosphate mean to yield actual sample  Phosphate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.







DISSOLVED PHOSPHATE ANALYSIS FOR  13 MAY 2002 STORM EVENT (PAGE 1 OF 1)
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Table A-218.  Raw data from dissolved (< 0.45 µm) nitrate analysis of the 13-May-02 storm event 







Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.044 -0.41
Event Sampling Date: Standard 4 1.0 0.217 4.45
Sampled By: Standard 6 1.0 0.282 6.28
Test Date: Standard 8 1.0 0.346 8.08
Time 0 for Event: Standard 10 1.0 0.399 9.56
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2074
Cumul.
Elapsed Calculated Calculated NO3-N Sample 
Time DF
1 NO3-N Vial NO3-N Mean
2 
Std. NO3-N 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 1.0 #1B3 0.334 0.358 0.3460 8.08 #1B 0.301 0.311 0.3060 6.95 7.51 0.8 15.0 7.51
2id13may02-10:09 3.0 1.0 #1B 0.172 0.165 0.1685 3.09 #1B 0.182 0.180 0.1810 3.44 3.27 0.2 10.8 3.27
3id13may02-10:11 5.0 1.0 #1B 0.143 0.143 0.1430 2.37 #1B 0.126 0.131 0.1285 1.97 2.17 0.3 18.8 2.17
4id13may02-10:12 6.0 1.0 #1B 0.135 0.132 0.1335 2.11 #1B 0.130 0.127 0.1285 1.97 2.04 0.1 6.9 2.04
5id13may02-10:13 7.0 1.0 #1B 0.133 0.143 0.1380 2.23 #1B 0.138 0.139 0.1385 2.25 2.24 0.0 0.6 2.24
6id13may02-10:14 8.0 1.0 #1B 0.149 0.145 0.1470 2.49 #1B 0.139 0.138 0.1385 2.25 2.37 0.2 10.1 2.37
7id13may02-10:15 9.0 1.0 #1B 0.139 0.140 0.1395 2.28 #1B 0.147 0.148 0.1475 2.50 2.39 0.2 9.4 2.39
8id13may02-10:16 10.0 1.0 #1B 0.158 0.152 0.1550 2.71 #1B 0.134 0.133 0.1335 2.11 2.41 0.4 25.1 2.41
9id13may02-10:18 12.0 1.0 #1B 0.144 0.148 0.1460 2.46 #1B 0.138 0.146 0.1420 2.35 2.40 0.1 4.7 2.40
10id13may02-10:20 14.0 1.0 #1B 0.138 0.140 0.1390 2.26 #1B 0.138 0.139 0.1385 2.25 2.25 0.0 0.6 2.25
11id13may02-10:22 16.0 1.0 #1B 0.115 0.116 0.1155 1.60 #1B 0.115 0.114 0.1145 1.57 1.59 0.0 1.8 1.59
12id13may02-10:26 20.0 1.0 #1B 0.107 0.103 0.1050 1.31 #1B 0.096 0.097 0.0965 1.07 1.19 0.2 20.1 1.19
13id13may02-10:31 25.0 1.0 #1B 0.057 0.048 0.0525 0.00 #1B 0.046 0.048 0.0470 0.00 0.00 0.0 0.0 0.00
14id13may02-10:36 30.0 1.0 #1B 0.084 0.082 0.0830 0.69 #1B 0.067 0.070 0.0685 0.28 0.48 0.3 84.1 0.48
15id13may02-10:41 35.0 1.0 #1B 0.106 0.106 0.1060 1.33 #1B 0.106 0.107 0.1065 1.35 1.34 0.0 1.0 1.34
Notes:
1. Dilution factor applied to calculated Nitrate mean to yield actual sample Nitrate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
RESULTS
DISSOLVED NITRATE ANALYSIS FOR 13 MAY 2002 STORM EVENT (PAGE 1 OF 1)












































Table A-219.  Raw data from dissolved (< 0.45 µm) sulfate analysis of the 13-May-02 storm event 





SO4        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.001 0.97
Event Sampling Date: Standard 10 1.0 0.128 9.55
Sampled By: Standard 20 1.0 0.253 18.00
Test Date: Standard 30 1.0 0.453 31.51
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2081
Cumul.
Elapsed Calculated Calculated SO4 Sample 
Time DF
1 SO4 Vial SO4 Mean
2 
Std. SO4 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 5.0 #1B3 0.863 0.850 0.8565 58.78 #1B 0.759 0.755 0.7570 52.05 55.42 4.8 12.1 277.08
2id13may02-10:09 3.0 5.0 #1B 1.057 1.056 1.0565 72.29 #1B 1.057 1.056 1.0565 72.29 72.29 0.0 0.0 361.45
3id13may02-10:11 5.0 5.0 #1B 0.688 0.690 0.6890 47.46 #1B 0.658 0.685 0.6715 46.28 46.87 0.8 2.5 234.34
4id13may02-10:12 6.0 5.0 #1B 0.556 0.584 0.5700 39.42 #1B 0.557 0.577 0.5670 39.22 39.32 0.1 0.5 196.59
5id13may02-10:13 7.0 2.5 #1B 1.077 1.100 1.0885 74.45 #1B 1.075 1.075 1.0750 73.54 74.00 0.6 1.2 184.99
6id13may02-10:14 8.0 5.0 #1B 0.499 0.517 0.5080 35.23 #1B 0.515 0.545 0.5300 36.72 35.97 1.1 4.1 179.86
7id13may02-10:15 9.0 5.0 #1B 0.514 0.527 0.5205 36.07 #1B 0.482 0.486 0.4840 33.61 34.84 1.7 7.1 174.21
8id13may02-10:16 10.0 5.0 #1B 0.528 0.542 0.5350 37.05 #1B 0.518 0.545 0.5315 36.82 36.94 0.2 0.6 184.68
9id13may02-10:18 12.0 5.0 #1B 0.466 0.453 0.4595 31.95 #1B 0.467 0.469 0.4680 32.53 32.24 0.4 1.8 161.20
10id13may02-10:20 14.0 5.0 #1B 0.380 0.380 0.3800 26.58 #1B 0.378 0.367 0.3725 26.07 26.33 0.4 1.9 131.64
11id13may02-10:22 16.0 5.0 #1B 0.288 0.287 0.2875 20.33 #1B 0.329 0.328 0.3285 23.10 21.72 2.0 12.8 108.58
12id13may02-10:26 20.0 5.0 #1B 0.129 0.130 0.1295 9.66 #1B 0.162 0.161 0.1615 11.82 10.74 1.5 20.1 53.68
13id13may02-10:31 25.0 2.5 #1B 0.094 0.096 0.0950 7.32 #1B 0.096 0.121 0.1085 8.24 7.78 0.6 11.7 19.45
14id13may02-10:36 30.0 2.5 #1B 0.149 0.148 0.1485 10.94 #1B 0.160 0.162 0.1610 11.78 11.36 0.6 7.4 28.40
15id13may02-10:41 35.0 2.5 #1B 0.265 0.265 0.2650 18.81 #1B 0.242 0.244 0.2430 17.32 18.07 1.1 8.2 45.17
Notes:
1. Dilution factor applied to calculated  Sulfate mean to yield actual sample  Sulfate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
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Table A-220.  Raw data from dissolved (< 0.45 µm) chloride analysis of the 13-May-02 storm event 





Cl-        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.000 -7.54
Event Sampling Date: Standard 10 1.0 0.485 15.13
Sampled By: Standard 20 1.0 0.670 23.77
Test Date: Standard 30 1.0 0.776 28.72
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: Mer- A2004; Ferric- A2008 
Cumul.
Elapsed Calculated Calculated Cl- Sample 
Time DF1 Cl-  Vial Cl- Mean2 Std. Cl- 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 1.0 #1B3 0.900 0.900 0.9000 34.52 #1B 0.970 0.970 0.9700 37.79 36.15 2.3 9.0 36.15
2id13may02-10:09 3.0 1.0 #1B 1.136 1.135 1.1355 45.52 #1B 1.171 1.161 1.1660 46.95 46.24 1.0 3.1 46.24
3id13may02-10:11 5.0 1.0 #1B 0.794 0.796 0.7950 29.61 #1B 0.789 0.792 0.7905 29.40 29.51 0.1 0.7 29.51
4id13may02-10:12 6.0 1.0 #1B 0.807 0.802 0.8045 30.06 #1B 0.789 0.793 0.7910 29.43 29.74 0.4 2.1 29.74
5id13may02-10:13 7.0 1.0 #1B 0.738 0.736 0.7370 26.90 #1B 0.731 0.731 0.7310 26.62 26.76 0.2 1.0 26.76
6id13may02-10:14 8.0 1.0 #1B 0.777 0.770 0.7735 28.61 #1B 0.766 0.768 0.7670 28.30 28.46 0.2 1.1 28.46
7id13may02-10:15 9.0 1.0 #1B 0.903 0.904 0.9035 34.68 #1B 0.833 0.841 0.8370 31.57 33.13 2.2 9.4 33.13
8id13may02-10:16 10.0 1.0 #1B 0.840 0.839 0.8395 31.69 #1B 0.836 0.829 0.8325 31.36 31.53 0.2 1.0 31.53
9id13may02-10:18 12.0 1.0 #1B 0.901 0.903 0.9020 34.61 #1B 0.900 0.904 0.9020 34.61 34.61 0.0 0.0 34.61
10id13may02-10:20 14.0 1.0 #1B 0.835 0.833 0.8340 31.43 #1B 0.840 0.841 0.8405 31.74 31.59 0.2 1.0 31.59
11id13may02-10:22 16.0 1.0 #1B 0.819 0.876 0.8475 32.07 #1B 0.830 0.829 0.8295 31.22 31.64 0.6 2.7 31.64
12id13may02-10:26 20.0 1.0 #1B 0.655 0.655 0.6550 23.07 #1B 0.649 0.647 0.6480 22.74 22.91 0.2 1.4 22.91
13id13may02-10:31 25.0 1.0 #1B 0.336 0.335 0.3355 8.14 #1B 0.322 0.322 0.3220 7.51 7.82 0.4 8.1 7.82
14id13may02-10:36 30.0 1.0 #1B 0.336 0.365 0.3505 8.84 #1B 0.368 0.369 0.3685 9.68 9.26 0.6 9.1 9.26
15id13may02-10:41 35.0 1.0 #1B 0.521 0.519 0.5200 16.76 #1B 0.519 0.519 0.5190 16.71 16.74 0.0 0.3 16.74
Notes:
1. Dilution factor applied to calculated  Chloride mean to yield actual sample Chloride.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
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Table A-221.  Raw data from dissolved (< 0.45 µm) organic carbon analysis of the 13-May-02 storm event 







DOC    
[mg/L]
Spectrophotometer: Shimadzu TOC-5050A Blank 0 1.0 -0.2 0.33
Event Sampling Date: Standard 20 1.0 20.3 20.48
Sampled By: Standard 50 1.0 49.6 49.30
Test Date: Standard 100 1.0 100.6 99.51
Time 0 for Event: Standard 200 1.0 203.1 200.37
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Cumul.
Elapsed Corrected Corrected DOC Sample 
Time DF1 DOC  Vial DOC Mean2 Std. DOC
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-10:06 0.0
1id13may02-10:08 2.0 1.0 #1B3 99.3 99.7 99.5 98.45 #1B 99.9 101.0 100.5 99.37 98.9 0.7 0.9 98.9
2id13may02-10:09 3.0 1.0 #1B 141.7 142.0 141.9 140.10 #1B 141.6 139.7 140.7 138.92 139.5 0.8 0.8 139.5
3id13may02-10:11 5.0 1.0 #1B 47.5 47.0 47.3 47.02 #1B 46.8 46.7 46.7 46.52 46.8 0.4 1.1 46.8
4id13may02-10:12 6.0 1.0 #1B 42.5 42.6 42.5 42.39 #1B 42.7 43.2 42.9 42.77 42.6 0.3 0.9 42.6
5id13may02-10:13 7.0 1.0 #1B 46.6 47.2 46.9 46.66 #1B 47.2 47.1 47.2 46.93 46.8 0.2 0.6 46.8
6id13may02-10:14 8.0 1.0 #1B 48.5 48.0 48.3 48.01 #1B 49.0 48.4 48.7 48.47 48.2 0.3 0.9 48.2
7id13may02-10:15 9.0 1.0 #1B 44.5 44.5 44.5 44.33 #1B 44.8 44.4 44.6 44.43 44.4 0.1 0.2 44.4
8id13may02-10:16 10.0 1.0 #1B 48.2 48.5 48.3 48.08 #1B 49.8 49.0 49.4 49.13 48.6 0.7 2.2 48.6
9id13may02-10:18 12.0 1.0 #1B 53.0 52.9 52.9 52.61 #1B 54.2 54.0 54.1 53.77 53.2 0.8 2.2 53.2
10id13may02-10:20 14.0 1.0 #1B 45.5 44.9 45.2 45.01 #1B 46.3 46.1 46.2 45.94 45.5 0.7 2.0 45.5
11id13may02-10:22 16.0 1.0 #1B 48.7 48.3 48.5 48.24 #1B 49.3 48.6 48.9 48.66 48.4 0.3 0.9 48.4
12id13may02-10:26 20.0 1.0 #1B 30.5 30.3 30.4 30.42 #1B 30.9 30.9 30.9 30.94 30.7 0.4 1.7 30.7
13id13may02-10:31 25.0 1.0 #1B 13.9 13.5 13.7 13.99 #1B 13.6 13.8 13.7 14.03 14.0 0.0 0.3 14.0
14id13may02-10:36 30.0 1.0 #1B 17.2 16.9 17.0 17.29 #1B 17.8 17.9 17.8 18.07 17.7 0.6 4.5 17.7
15id13may02-10:41 35.0 1.0 #1B 28.1 28.0 28.1 28.16 #1B 29.0 29.1 29.0 29.09 28.6 0.7 3.2 28.6
Notes:
1. Dilution factor applied to calculated DOC mean to yield actual sample DOC.
    Dilution factor shown  for sample is the same for all three replicates of that sample.
2. Arithmetic mean of three replicates.
3. Sample vial was rinsed and reused for each analysis.
Concentration
Measurement B
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Table A-222.  Characterization and chronology summary for the 30-May-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Moderate Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 306 (min) (inch) (inch) 10:50 Storm Chasers Arrive 12:37 0.01
Traffic: Moderate 13:00 0.43 0.43 11:45 2 min. = 164 vehicles 13:13 0.02
Time Line: 11:59 to 14:15 13:15 0.86 1.29 11:48 Sprinkle Starts 13:14 0.04
Readings Taken by: CMD, EEK, JCK, NRM 13:30 0.17 1.46 11:49 Rain Starts 13:15 0.03
Experimental Storm 13:45 0.03 1.49 11:54 Rain Stops 13:16 0.03
System: Charcterization 14:00 0.02 1.51 11:56 Sprinkle Starts 13:17 0.04
Experimental Site E.Lakeshore 14:15 0.02 1.53 11:58 Moderate Drizzle 13:18 0.04
Experimental Station 14:30 0.01 1.54 11:59 Rain Starts 13:19 0.04
Site Location: Baton Rouge, LA 14:45 0.04 1.58 Time = 0 13:20 0.04
15:00 0.03 1.61 12:02 Rainfall slacks 13:21 0.01
15:15 0.01 1.62 12:00 2 min. = 136 vehicles 13:22 0.04
15:30 0 1.62 1 L = 1 sec. 13:23 0.07
15:45 0.01 1.63 12:03 #1 Runoff Starts 13:24 0.06
1.63 1 L = 1 min. 51 sec. 13:25 0.06
Rainfall Stops 13:26 0.06
12:09 #2 1 L = 1 min. 5 sec. 13:27 0.06
Time to4 Vessel Calc. 12:12 #3 1 L = 2 min. 10 sec. 13:28 0.05
Military Elapsed Fill Volume Flow Increm. Cumul. 12:15 2 min. = 126 vehicles 13:29 0.09
Time Time Vessel Rate Volume Vol. 12:18 1 L = 5 min. 23 sec. 13:30 0.06
(min) (sec) (L) (L/min) (L) (L) 12:30 2 min. = 125 vehicles 13:31 0.05
11:59 12:32 #5 1 L = 15 min. 48 sec. 13:32 0.04
12:03 4.0 111.0 1.0 0.5 1.0 1.0 12:45 2 min. = 124 vehicles 13:33 0.03
12:09 10.0 65.0 1.0 0.9 4.4 5.4 13:00 2 min. = 121 vehicles 13:34 0.02
12:12 13.0 130.0 1.0 0.5 2.1 7.5 Pavement Dry 13:35 0.01
12:18 19.0 323.0 1.0 0.2 1.9 9.4 13:07 Drizzle Begins 13:36 0.02
12:32 33.0 948.0 1.0 0.1 1.7 11.2 13:09 Steady Rain Begins 13:37 0.01
13:14 75.0 7.0 1.0 8.6 181.3 192.5 13:12 Heavy Rain Begins 13:38 0.02
13:16 77.0 5.0 10.0 120.0 128.6 321.1 13:14 #6 1 L = 7 sec. 13:39 0.01
13:18 79.0 4.0 10.0 150.0 270.0 591.1 2 min. = 121 vehicles 13:40 0.02
13:22 83.0 5.0 10.0 120.0 540.0 1131.1 13:16 #7 10 L = 5 sec. 13:41 0.01
13:26 87.0 2.0 10.0 300.0 840.0 1971.1 13:18 #8 10 L = 4 sec. 13:42 0.01
10:30 91.0 2.5 10.0 240.0 1080.0 3051.1 13:22 #9 10 L = 5 sec. 13:43 0.01
13:40 101.0 4.0 10.0 150.0 1950.0 5001.1 13:24 Blue Tank Fills 13:44 0.01
13:50 111.0 7.0 10.0 85.7 1178.6 6179.6 Flow Diverted 13:45 0.01
14:00 121.0 14.0 10.0 42.9 642.9 6822.5 13:26 #10 10 L = 2 sec. 13:46 0.01
14:20 141.0 35.0 5.0 8.6 514.3 7336.8 13:30 #11 10 L = 2.5 sec. 13:47 0.01
7336.8 2 min. = 113 vehicles 13:49 0.01
13:40 #12 10 L = 4 sec. 13:52 0.01
Traffic 13:45 2 min. = 129 vehicles 13:55 0.01
Elapsed Vehicle Flow Increm. Cumul. 13:50 #13 10 L = 7 sec. 13:58 0.01
Time Count / Count/ Traffic Traffic Light Rain 14:01 0.01
(min) 2.00 min min (veh) (veh) 14:00 #14 10 L = 14 sec. 14:08 0.01
164.0 82.0 2 min. = 137 vehicles 14:21 0.01
0.0 NA(5) 73.1 0.0 0.0 14:15 Rain Stops Total 1.22
16.0 126.0 63.0 1088.8 1088.8 2 min. = 139 vehicles
31.0 125.0 62.5 941.3 2030.1 14:20 #15 5 L = 35 sec.
46.0 124.0 62.0 933.8 2963.8 14:25 2 min. = 137 vehicles
61.0 121.0 60.5 918.8 3882.6
75.0 121.0 60.5 847.0 4729.6
91.0 113.0 56.5 936.0 5665.6 1. Incremental precipitation calculated from measured 
106.0 129.0 64.5 907.5 6573.1     precipitation data for comparison with the hydrograph.
121.0 137.0 68.5 997.5 7570.6 2. Mil. = military time
136.0 139.0 69.5 1035.0 8605.6 3. Precipitation recorded onsite by raingage (Sigma 950)
141.0 NA(5) 69.0 346.3 8951.8 4. Timed volumetric flow measurements adjusted for    
160.0 137.0 68.5     flow intensities between  1-L, 5-L and 10-L containers
5. Unmeasured increment: Traffic Flow interpolated  
8951.8     from measured data.
Notes:
Vehicle loading during storm event (vehicles)




Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)









































Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 562.7 316.0 0.56 4461.50 1146.5 0.26 82.5 457.8
2i30may02-12:09 10.0 0.9 116.7 66.2 0.57 1136.50 352.8 0.31 64.0 194.6
3i30may02-12:12 13.0 0.5 88.9 56.4 0.63 606.50 316.5 0.52 61.5 159.4
4i30may02-12:18 19.0 0.2 50.7 32.7 0.64 736.50 305.3 0.41 58.5 71.9
5i30may02-12:32 33.0 0.1 16.0 11.6 0.72 945.25 286.5 0.30 65.0 6.0
6i30may02-13:14 75.0 8.6 2091.3 668.7 0.32 599.00 290.3 0.48 88.0 694.8
7i30may02-13:16 77.0 120.0 1048.0 222.7 0.21 729.00 324.0 0.44 33.0 334.8
8i30may02-13:18 79.0 150.0 380.0 86.7 0.23 641.50 321.5 0.50 15.5 124.4
9i30may02-13:22 83.0 120.0 152.7 28.3 0.19 734.00 337.8 0.46 8.5 50.4
10i30may02-13:26 87.0 300.0 129.7 19.7 0.15 675.25 316.5 0.47 7.5 41.3
11i30may02-13:30 91.0 240.0 151.1 20.9 0.14 744.00 319.0 0.43 5.5 34.5
12i30may02-13:40 101.0 150.0 256.0 30.7 0.12 792.75 207.8 0.26 10.0 32.8
13i30may02-13:50 111.0 85.7 63.3 16.3 0.26 194.00 92.8 0.48 13.0 47.8
14i30may02-14:00 121.0 42.9 75.3 21.3 0.28 212.75 116.5 0.55 21.5 73.6
15i30may02-14:20 141.0 8.6 85.9 31.1 0.36 304.00 149.0 0.49 33.0 175.0
228.0 46.2 613.7 246.3 14.0 73.2
1673.0 338.6 4502.6 1806.7 102.9 536.7
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A






Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85
Conductivity Probe YSI 85 1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
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Table A-224.  Summary of probe-based analysis for the 30-May-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 30-May-2002
8863 Orion 290A ELAB:118:LSU 30-May-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 30-May-2002
49315-00 Hach DR/2010 ELAB:118:LSU 3-Jun-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 6.8 618.0 456.1 22.9 5.0 1269.5
2i30may02-12:09 10.0 0.9 7.0 589.5 448.1 22.9 5.6 1213.0
3i30may02-12:12 13.0 0.5 7.1 598.0 443.7 22.4 5.7 1227.5
4i30may02-12:18 19.0 0.2 7.2 618.5 434.1 22.7 5.3 1273.0
5i30may02-12:32 33.0 0.1 7.5 671.5 416.0 23.0 5.4 1374.0
6i30may02-13:14 75.0 8.6 7.0 214.0 443.1 22.2 4.3 447.5
7i30may02-13:16 77.0 120.0 7.4 99.0 414.9 22.6 6.3 208.0
8i30may02-13:18 79.0 150.0 7.3 51.0 418.4 22.6 6.9 106.8
9i30may02-13:22 83.0 120.0 6.9 31.0 432.3 22.0 6.7 66.3
10i30may02-13:26 87.0 300.0 6.6 17.0 436.4 22.0 5.6 36.3
11i30may02-13:30 91.0 240.0 6.5 14.0 455.4 22.1 6.8 29.5
12i30may02-13:40 101.0 150.0 6.8 19.0 447.3 21.7 6.5 40.6
13i30may02-13:50 111.0 85.7 6.8 26.0 438.2 22.2 6.6 55.3
14i30may02-14:00 121.0 42.9 7.2 37.0 430.8 22.2 7.6 78.8
15i30may02-14:20 141.0 8.6 7.3 71.5 431.7 22.1 6.7 151.1
6.8 39.9 440.1 22.0 6.5 83.9
293.0 47.8
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Total Mass (g)
 STORM CHARACTERIZATION SUMMARY FOR 30 MAY 2002 STORM EVENT (PAGE 2 0F 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information







Calculated Mean of Probe-Based Analysis Data1




pH:[4] [7] [10] (slope = 99.9%)
 ORP:+420 mv @ 25oC
1413 µS/cm
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Table A-225.  Summary of ion-based analysis for the 30-May-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
49315-00 DR/2010 ELAB:118:LSU 12-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 12-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 12-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 12-Jun-2002
563986 TOC-5050A CEBA:3204:LSU 26-Jun-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate PO42- NO3- SO4- Cl
- DOC
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 1.77 17.34 500.27 85.45 202.29
2i30may02-12:09 10.0 0.9 1.03 11.50 439.12 70.76 170.31
3i30may02-12:12 13.0 0.5 0.99 14.19 433.21 71.95 160.15
4i30may02-12:18 19.0 0.2 0.73 21.83 428.31 73.50 84.17
5i30may02-12:32 33.0 0.1 0.97 16.20 365.81 57.26 85.23
6i30may02-13:14 75.0 8.6 0.97 5.75 120.03 31.66 60.20
7i30may02-13:16 77.0 120.0 0.40 2.22 53.18 7.91 24.44
8i30may02-13:18 79.0 150.0 0.32 1.30 25.79 4.87 17.29
9i30may02-13:22 83.0 120.0 0.26 1.03 5.52 1.60 8.16
10i30may02-13:26 87.0 300.0 0.21 0.13 1.83 0.00 6.00
11i30may02-13:30 91.0 240.0 0.15 0.00 1.83 0.00 4.13
12i30may02-13:40 101.0 150.0 0.22 0.00 2.17 0.00 5.06
13i30may02-13:50 111.0 85.7 0.24 0.03 3.08 0.19 6.23
14i30may02-14:00 121.0 42.9 0.26 0.52 13.08 2.01 9.27
15i30may02-14:20 141.0 8.6 0.29 1.15 27.19 7.90 15.72
0.25 0.67 14.54 2.58 9.71
1.86 4.94 106.67 18.90 71.21
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Total Mass (g)
Calculated Mean of Ion-Based Analysis Data1
Spectrophotometer (Cl-) 0, 10, 20, 30 mg/L
Event Mean Concentration3 [mg/L]
0, 4, 6, 8, 10 mg/L
0, 10, 20, 30 mg/L
0, 20, 50, 100, 200 mg/LTOC Analyzer (DOC)








Field & Laboratory Analytical Equipment Information
Equipment Type
Equipment Calibration Information




Table A-226.  Summary of dissolved (< 0.45 µm) metal analysis for the 30-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 3.61 18.4 66.5 2.2 4.7 10.2 2.2 292.5 634.7 2.2 136.5 296.2 2.2 30.2 65.5
2i30may02-12:09 10.0 0.9 3.61 10.5 38.0 2.2 4.2 9.1 2.2 222.5 482.8 2.2 137.0 297.3 2.2 31.05 67.4
3i30may02-12:12 13.0 0.5 3.61 9.2 33.1 2.2 4.2 9.2 2.2 211.0 457.9 2.2 129.5 281.0 2.2 28.1 61.0
4i30may02-12:18 19.0 0.2 3.61 5.4 19.4 2.2 3.6 7.8 2.2 122.0 264.7 2.2 118.1 256.3 2.2 17.4 37.8
5i30may02-12:32 33.0 0.1 3.61 2.7 9.6 2.2 3.1 6.7 2.2 24.7 53.6 2.2 141.0 306.0 2.2 14.05 30.5
6i30may02-13:14 75.0 8.6 3.61 5.9 21.4 2.2 3.2 6.9 2.2 116.0 251.7 2.2 33.0 71.6 2.2 21.2 46.0
7i30may02-13:16 77.0 120.0 3.61 15.4 55.5 2.2 2.9 6.2 2.2 29.7 64.4 2.2 17.0 36.9 2.2 3.36 7.3
8i30may02-13:18 79.0 150.0 3.61 21.2 76.4 2.2 2.9 6.2 2.2 16.8 36.5 2.2 14.3 31.0 2.2 2.78 6.0
9i30may02-13:22 83.0 120.0 3.61 15.9 57.4 2.2 2.5 5.5 2.2 9.3 20.1 2.2 6.4 13.9 2.2 3.03 6.6
10i30may02-13:26 87.0 300.0 3.61 14.7 52.9 2.2 3.4 7.4 2.2 5.9 12.7 2.2 2.1 4.5 2.2 15.35 33.3
11i30may02-13:30 91.0 240.0 3.61 20.1 72.4 2.2 2.9 6.3 2.2 5.1 11.0 2.2 10.9 23.7 2.2 10.45 22.7
12i30may02-13:40 101.0 150.0 3.61 27.9 100.8 2.2 2.7 5.9 2.2 7.2 15.5 2.2 19.3 41.9 2.2 12.65 27.5
13i30may02-13:50 111.0 85.7 3.61 30.5 110.2 2.2 2.4 5.2 2.2 7.4 16.0 2.2 20.4 44.3 2.2 4.43 9.6
14i30may02-14:00 121.0 42.9 3.61 39.7 143.4 2.2 2.7 5.8 2.2 10.1 21.8 2.2 28.9 62.7 2.2 9.3 20.2
15i30may02-14:20 141.0 8.6 3.61 32.5 117.4 2.2 3.1 6.7 2.2 15.1 32.8 2.2 26.9 58.4 2.2 5.2 11.3
84.2 6.1 24.4 36.6 20.7
618.0 45.0 178.8 268.7 151.5
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 6)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 







Table A-226 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 30-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 2.2 59.5 129.1 2.2 262.5 569.6 2.2 2.9 6.3 2.2 1.5 3.3 2.2 2.6 5.7
2i30may02-12:09 10.0 0.9 2.2 57.5 124.8 2.2 195.0 423.2 2.2 1.6 3.5 2.2 1.7 3.7 2.2 2.1 4.5
3i30may02-12:12 13.0 0.5 2.2 58.1 126.1 2.2 185.0 401.5 2.2 1.7 3.6 2.2 1.7 3.6 2.2 2.1 4.5
4i30may02-12:18 19.0 0.2 2.2 39.7 86.0 2.2 180.0 390.6 2.2 1.4 3.0 2.2 1.2 2.5 2.2 1.6 3.4
5i30may02-12:32 33.0 0.1 2.2 20.3 43.9 2.2 169.0 366.7 2.2 1.0 2.2 2.2 0.8 1.8 2.2 1.5 3.2
6i30may02-13:14 75.0 8.6 2.2 23.2 50.3 2.2 84.5 183.3 2.2 1.9 4.2 2.2 0.4 0.8 2.2 1.4 3.0
7i30may02-13:16 77.0 120.0 2.2 8.9 19.4 2.2 22.9 49.6 2.2 0.6 1.4 2.2 0.2 0.4 2.2 0.6 1.4
8i30may02-13:18 79.0 150.0 2.2 6.3 13.7 2.2 20.9 45.4 2.2 0.5 1.1 2.2 0.1 0.3 2.2 0.6 1.3
9i30may02-13:22 83.0 120.0 2.2 5.1 11.0 2.2 20.6 44.6 2.2 0.4 0.9 2.2 0.2 0.4 2.2 0.6 1.3
10i30may02-13:26 87.0 300.0 2.2 4.8 10.3 2.2 13.4 29.1 2.2 0.3 0.8 2.2 0.1 0.3 2.2 0.6 1.3
11i30may02-13:30 91.0 240.0 2.2 2.9 6.3 2.2 11.8 25.6 2.2 0.3 0.6 2.2 0.1 0.3 2.2 0.6 1.3
12i30may02-13:40 101.0 150.0 2.2 4.5 9.7 2.2 16.7 36.1 2.2 0.4 0.9 2.2 0.2 0.3 2.2 0.7 1.5
13i30may02-13:50 111.0 85.7 2.2 4.8 10.5 2.2 16.1 34.8 2.2 0.5 1.1 2.2 0.1 0.3 2.2 0.7 1.5
14i30may02-14:00 121.0 42.9 2.2 6.6 14.2 2.2 20.6 44.6 2.2 0.7 1.4 2.2 0.2 0.4 2.2 0.8 1.8
15i30may02-14:20 141.0 8.6 2.2 11.0 23.8 2.2 31.8 69.0 2.2 0.9 1.9 2.2 0.3 0.5 2.2 0.9 1.9
12.1 44.1 1.0 0.4 1.5
88.5 323.9 7.6 2.6 10.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 2 OF 6)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-226 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 30-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 3.61 6255 22600 3.61 2320 8382 3.61 32300 116702 2.2 9865 21407 2.2 0.1 0.1 2.2 112.5 244.1
2i30may02-12:09 10.0 0.9 3.61 4655 16819 3.61 1840 6648 3.61 36900 133322 2.2 5550 12044 2.2 0.0 0.1 2.2 112.5 244.1
3i30may02-12:12 13.0 0.5 3.61 4700 16981 3.61 1930 6973 3.61 36950 133502 2.2 5780 12543 2.2 0.0 0.1 2.2 116.0 251.7
4i30may02-12:18 19.0 0.2 3.61 3755 13567 3.61 2035 7353 3.61 35950 129889 2.2 6615 14355 2.2 0.0 0.1 2.2 160.0 347.2
5i30may02-12:32 33.0 0.1 3.61 3565 12881 3.61 2590 9358 3.61 41850 151206 2.2 7875 17089 2.2 0.1 0.2 2.2 236.0 512.1
6i30may02-13:14 75.0 8.6 3.61 1980 7154 3.61 794 2869 3.61 9715 35101 2.2 3080 6684 2.2 0.1 0.2 2.2 51.1 110.9
7i30may02-13:16 77.0 120.0 3.61 829 2995 3.61 279 1006 3.61 5105 18445 2.2 828 1797 2.2 0.1 0.1 2.2 30.8 66.7
8i30may02-13:18 79.0 150.0 3.61 510 1843 3.61 145 524 3.61 2685 9701 2.2 567 1229 2.2 0.0 0.1 2.2 20.0 43.3
9i30may02-13:22 83.0 120.0 3.61 269 970 3.61 73 264 3.61 1535 5546 2.2 382 828 2.2 0.0 0.1 2.2 21.3 46.2
10i30may02-13:26 87.0 300.0 3.61 134 482 3.61 32 115 3.61 824 2977 2.2 252 547 2.2 0.1 0.3 2.2 18.9 41.0
11i30may02-13:30 91.0 240.0 3.61 109 392 3.61 34 122 3.61 709 2560 2.2 233 506 2.2 0.1 0.2 2.2 9.6 20.8
12i30may02-13:40 101.0 150.0 3.61 164 591 3.61 48 173 3.61 1140 4119 2.2 274 595 2.2 0.1 0.1 2.2 24.1 52.2
13i30may02-13:50 111.0 85.7 3.61 197 710 3.61 59 213 3.61 1605 5799 2.2 270 586 2.2 0.1 0.1 2.2 29.5 64.0
14i30may02-14:00 121.0 42.9 3.61 263 950 3.61 93 335 3.61 2360 8527 2.2 347 753 2.2 0.1 0.1 2.2 36.0 78.1
15i30may02-14:20 141.0 8.6 3.61 462 1667 3.61 179 645 3.61 3775 13639 2.2 552 1198 2.2 0.1 0.2 2.2 50.4 109.3
1101.4 420.7 8023.4 1045.9 0.2 56.3
8080.6 3086.9 58865.6 7673.6 1.2 413.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Total Mass (mg)
Mg (m/z = 24) Ca (m/z = 44)Na (m/z = 23)
Event Mean Concentration5 [µg/L]
Ba (m/z = 138)
Dissolved (Aqueous) Fraction 
 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 3 OF 6)







Table A-227.  Summary of particulate metal analysis for the 30-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 8.34 406.6 3389.0 3.3 23.7 79.0 3.3 60.4 201.4 3.3 1210.0 4034.1 3.3 16.0 53.2
2i30may02-12:09 10.0 0.9 8.34 251.0 2092.1 3.3 25.2 84.0 3.3 18.9 63.0 3.3 394.5 1315.3 3.3 16.4 54.7
3i30may02-12:12 13.0 0.5 8.34 166.5 1387.8 3.3 30.1 100.2 3.3 18.5 61.5 3.3 297.0 990.2 3.3 23.0 76.7
4i30may02-12:18 19.0 0.2 8.34 83.0 691.4 3.3 32.4 107.9 3.3 8.9 29.7 3.3 181.0 603.5 3.3 36.7 122.2
5i30may02-12:32 33.0 0.1 8.34 9.5 79.1 3.3 13.3 44.2 3.3 5.8 19.3 3.3 22.1 73.7 3.3 8.4 28.0
6i30may02-13:14 75.0 8.6 8.34 2035.0 16961.7 3.3 25.7 85.7 3.3 267.5 891.8 3.3 2765.0 9218.5 3.3 22.4 74.7
7i30may02-13:16 77.0 120.0 8.34 998.5 8322.5 3.3 23.6 78.5 3.3 104.0 346.7 3.3 1435.0 4784.3 3.3 16.7 55.7
8i30may02-13:18 79.0 150.0 8.34 356.0 2967.3 3.3 19.5 65.0 3.3 35.3 117.5 3.3 501.5 1672.0 3.3 12.9 43.0
9i30may02-13:22 83.0 120.0 8.34 175.0 1458.6 3.3 15.3 50.8 3.3 19.4 64.5 3.3 283.0 943.5 3.3 9.5 31.8
10i30may02-13:26 87.0 300.0 8.34 145.0 1208.6 3.3 15.1 50.3 3.3 12.9 42.8 3.3 221.5 738.5 3.3 9.6 32.0
11i30may02-13:30 91.0 240.0 8.34 109.0 908.5 3.3 17.6 58.5 3.3 12.2 40.5 3.3 207.5 691.8 3.3 11.8 39.4
12i30may02-13:40 101.0 150.0 8.34 99.9 832.7 3.3 19.1 63.7 3.3 11.5 38.2 3.3 203.5 678.5 3.3 13.7 45.5
13i30may02-13:50 111.0 85.7 8.34 114.5 953.9 3.3 13.3 44.3 3.3 14.1 46.8 3.3 205.5 685.1 3.3 7.8 26.1
14i30may02-14:00 121.0 42.9 8.34 129.5 1079.4 3.3 15.3 51.0 3.3 19.1 63.7 3.3 265.0 883.5 3.3 10.7 35.5
15i30may02-14:20 141.0 8.6 8.34 101.7 847.7 3.3 7.9 26.3 3.3 12.5 41.7 3.3 232.0 773.5 3.3 3.9 12.9
1645.5 55.7 75.6 1075.1 37.4
12072.6 408.5 554.5 7887.4 274.6
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 4 OF 6)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction






Table A-227 (continued).  Summary of particulate metal analysis for the 30-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 3.3 34.9 116.4 3.3 311.5 1038.5 3.3 2.7 8.9 3.3 1.2 3.9 3.3 42.0 140.0
2i30may02-12:09 10.0 0.9 3.3 10.2 34.0 3.3 101.9 339.7 3.3 1.5 5.1 3.3 0.4 1.4 3.3 16.9 56.3
3i30may02-12:12 13.0 0.5 3.3 8.9 29.7 3.3 121.5 405.1 3.3 1.1 3.5 3.3 0.6 2.1 3.3 16.6 55.2
4i30may02-12:18 19.0 0.2 3.3 5.1 17.0 3.3 45.4 151.4 3.3 1.1 3.8 3.3 0.1 0.5 3.3 9.1 30.3
5i30may02-12:32 33.0 0.1 3.3 1.2 3.9 3.3 28.2 93.9 3.3 1.3 4.4 3.3 0.1 0.2 3.3 5.3 17.8
6i30may02-13:14 75.0 8.6 3.3 52.9 176.2 3.3 562.0 1873.7 3.3 3.8 12.8 3.3 1.6 5.3 3.3 59.5 198.2
7i30may02-13:16 77.0 120.0 3.3 25.5 84.9 3.3 242.0 806.8 3.3 2.7 9.0 3.3 0.8 2.6 3.3 32.4 107.9
8i30may02-13:18 79.0 150.0 3.3 8.2 27.4 3.3 96.7 322.4 3.3 1.3 4.3 3.3 0.2 0.8 3.3 12.4 41.3
9i30may02-13:22 83.0 120.0 3.3 6.1 20.5 3.3 56.9 189.7 3.3 1.5 5.1 3.3 0.2 0.6 3.3 9.6 32.0
10i30may02-13:26 87.0 300.0 3.3 4.1 13.6 3.3 43.2 143.9 3.3 3.1 10.3 3.3 0.1 0.4 3.3 7.2 23.9
11i30may02-13:30 91.0 240.0 3.3 3.2 10.7 3.3 38.4 127.9 3.3 3.4 11.5 3.3 0.1 0.3 3.3 8.4 28.1
12i30may02-13:40 101.0 150.0 3.3 4.5 15.0 3.3 43.5 145.0 3.3 2.9 9.6 3.3 0.1 0.4 3.3 6.9 23.2
13i30may02-13:50 111.0 85.7 3.3 5.0 16.7 3.3 62.9 209.7 3.3 1.8 6.2 3.3 0.3 1.1 3.3 8.8 29.3
14i30may02-14:00 121.0 42.9 3.3 7.0 23.4 3.3 80.6 268.7 3.3 1.3 4.3 3.3 0.5 1.7 3.3 10.8 36.1
15i30may02-14:20 141.0 8.6 3.3 6.2 20.8 3.3 45.3 150.9 3.3 1.9 6.4 3.3 0.3 0.9 3.3 9.3 30.9
21.4 227.6 8.4 0.8 34.2
157.2 1670.1 61.4 5.8 250.6
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 5 OF 6)
Cu (m/z = 63)
Particulate Fraction






Table A-227 (continued).  Summary of particulate metal analysis for the 30-May-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF data conc. DF data conc. DF data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-11:59
1i30may02-12:03 4.0 0.5 8.34 365 3038 8.34 206 1717 8.34 1600 13336 3.3 312.0 1040.2 3.3 0.3 0.9 3.3 0.0 0.0
2i30may02-12:09 10.0 0.9 8.34 346 2884 8.34 54 450 8.34 503 4193 3.3 103.5 345.1 3.3 0.1 0.5 3.3 143.0 476.8
3i30may02-12:12 13.0 0.5 8.34 299 2488 8.34 37 304 8.34 411 3422 3.3 94.8 315.9 3.3 0.5 1.6 3.3 49.9 166.4
4i30may02-12:18 19.0 0.2 8.34 251 2088 8.34 20 165 8.34 259 2155 3.3 38.6 128.5 3.3 0.1 0.3 3.3 37.0 123.2
5i30may02-12:32 33.0 0.1 8.34 109 904 8.34 4 31 8.34 154 1279 3.3 26.5 88.2 3.3 0.1 0.3 3.3 21.1 70.3
6i30may02-13:14 75.0 8.6 8.34 135 1125 8.34 908 7564 8.34 6070 50593 3.3 622.0 2073.7 3.3 0.2 0.7 3.3 6.6 22.0
7i30may02-13:16 77.0 120.0 8.34 118 982 8.34 482 4013 8.34 3185 26547 3.3 345.5 1151.9 3.3 0.1 0.5 3.3 282.5 941.9
8i30may02-13:18 79.0 150.0 8.34 99 827 8.34 127 1054 8.34 658 5484 3.3 111.5 371.7 3.3 0.1 0.2 3.3 185.0 616.8
9i30may02-13:22 83.0 120.0 8.34 95 788 8.34 57 477 8.34 279 2325 3.3 50.7 169.0 3.3 0.1 0.3 3.3 51.2 170.5
10i30may02-13:26 87.0 300.0 8.34 123 1025 8.34 80 669 8.34 277 2305 3.3 37.3 124.4 3.3 0.1 0.4 3.3 42.6 142.0
11i30may02-13:30 91.0 240.0 8.34 52 433 8.34 36 304 8.34 168 1396 3.3 24.8 82.7 3.3 0.2 0.8 3.3 23.5 78.3
12i30may02-13:40 101.0 150.0 8.34 82 684 8.34 24 203 8.34 156 1296 3.3 13.8 46.0 3.3 0.1 0.3 3.3 19.0 63.3
13i30may02-13:50 111.0 85.7 8.34 69 578 8.34 26 213 8.34 165 1371 3.3 24.0 80.0 3.3 0.1 0.4 3.3 20.6 68.5
14i30may02-14:00 121.0 42.9 8.34 77 642 8.34 31 259 8.34 221 1838 3.3 36.2 120.7 3.3 0.1 0.2 3.3 36.3 121.0
15i30may02-14:20 141.0 8.6 8.34 45 379 8.34 18 151 8.34 106 881 3.3 21.3 71.0 3.3 0.1 0.2 3.3 48.3 161.0
690.1 619.0 3547.5 178.4 0.4 149.3
5063 4541 26027 1308.5 3.2 1095
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 7336.8 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ba (m/z = 138)
 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 6 OF 6)
Particulate Fraction



















5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 3.044 7.00E+07 0.995 32.0 2.81 1.344 16.11 11.0 434.11 1128.70 562.67 3.73E+07
2i30may02-12:09 10.0 3.020 2.00E+07 0.995 32.0 2.80 1.344 17.87 11.0 121.66 316.31 116.67 1.06E+07
3i30may02-12:12 13.0 3.043 1.00E+07 0.993 32.0 2.79 1.343 19.65 10.0 93.03 241.87 88.89 8.19E+06
4i30may02-12:18 19.0 2.873 7.50E+06 0.990 32.0 3.79 1.387 28.56 10.0 82.34 214.07 50.67 2.88E+06
5i30may02-12:32 33.0 2.410 5.46E+05 0.967 32.0 8.08 1.804 59.59 10.0 34.43 89.52 16.00 1.25E+05
6i30may02-13:14 75.0 2.666 4.00E+07 0.988 32.0 5.12 1.477 34.97 10.0 808.95 2103.28 2091.33 1.15E+07
7i30may02-13:16 77.0 2.864 2.50E+07 0.993 32.0 3.96 1.414 25.16 10.0 273.52 711.15 1048.00 8.43E+06
8i30may02-13:18 79.0 2.823 9.50E+06 0.992 32.0 4.07 1.424 30.55 10.0 124.84 324.58 380.00 3.54E+06
9i30may02-13:22 83.0 2.794 4.50E+06 0.993 32.0 4.23 1.455 34.65 1.0 62.20 161.71 152.67 1.57E+06
10i30may02-13:26 87.0 2.889 4.00E+06 0.994 32.0 3.65 1.388 27.56 1.0 38.88 101.10 129.67 1.52E+06
11i30may02-13:30 91.0 2.927 2.31E+06 0.990 32.0 3.75 1.415 24.24 20.0 20.46 53.19 151.11 7.39E+05
12i30may02-13:40 101.0 3.116 3.20E+07 0.984 32.0 3.24 1.359 16.00 20.0 30.01 76.72 256.00 1.68E+06
13i30may02-13:50 111.0 3.086 5.00E+06 0.997 32.0 2.85 1.353 10.89 10.0 30.78 80.02 63.33 2.53E+06
14i30may02-14:00 121.0 3.199 9.00E+06 0.997 32.0 2.53 1.344 13.63 10.0 40.32 103.76 75.33 4.77E+06
15i30may02-14:20 141.0 3.065 1.00E+07 0.998 32.0 2.51 1.343 13.63 8.0 79.09 41.13 85.89 9.58E+06
Notes:
8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.


























     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).












Table A-229.  Summary of total alkalinity analysis for the 30-May-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 102%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 78.0 87.0 7.7
2i30may02-12:09 10.0 59.0 69.0 11.0
3i30may02-12:12 13.0 59.0 64.0 5.7
4i30may02-12:18 19.0 55.0 62.0 8.5
5i30may02-12:32 33.0 66.0 64.0 2.2
6i30may02-13:14 75.0 88.0 88.0 0.0
7i30may02-13:16 77.0 30.0 36.0 12.9
8i30may02-13:18 79.0 15.0 16.0 4.6
9i30may02-13:22 83.0 8.0 9.0 8.3
10i30may02-13:26 87.0 7.0 8.0 9.4
11i30may02-13:30 91.0 5.0 6.0 12.9
12i30may02-13:40 101.0 10.0 10.0 0.0
13i30may02-13:50 111.0 16.0 10.0 32.6
14i30may02-14:00 121.0 19.0 24.0 16.4























TOTAL ALKALINITY ANALYSIS FOR 30 MAY 2002 EVENT (PAGE 1 OF 3)
 Precipitation Event Information Laboratory Analysis Specifications












































Table A-230.  Raw data from total alkalinity analysis of the 30-May-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 102%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 100.0 6.68 4.54 0.0 7.8 78.0
2i30may02-12:09 10.0 100.0 6.86 4.55 7.8 13.7 59.0
3i30may02-12:12 13.0 100.0 6.94 4.49 13.7 19.6 59.0
4i30may02-12:18 19.0 100.0 7.08 4.53 19.6 25.1 55.0
5i30may02-12:32 33.0 100.0 7.39 4.34 25.1 31.7 66.0
6i30may02-13:14 75.0 100.0 6.87 4.50 31.7 40.5 88.0
7i30may02-13:16 77.0 100.0 7.23 4.45 0.0 3.0 30.0
8i30may02-13:18 79.0 100.0 7.14 4.51 3.0 4.5 15.0
9i30may02-13:22 83.0 100.0 6.74 4.52 4.5 5.3 8.0
10i30may02-13:26 87.0 100.0 6.51 4.40 5.3 6.0 7.0
11i30may02-13:30 91.0 100.0 6.41 4.53 6.0 6.5 5.0
12i30may02-13:40 101.0 100.0 6.72 4.40 6.5 7.5 10.0
13i30may02-13:50 111.0 100.0 6.73 4.42 7.6 9.2 16.0
14i30may02-14:00 121.0 100.0 7.11 4.50 9.2 11.1 19.0









CMD, EEK, JCK, NRM
TOTAL ALKALINITY ANALYSIS FOR 30 MAY 2002 EVENT (PAGE 2 OF 3)
30-May-2002 APHA Standard Method 2320-B
Orion 290-A Moderate 
30-May-2002


















Table A-230 (continued).  Raw data from total alkalinity analysis of the 30-May-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration Slope = 102%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: EEK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 100.0 6.86 4.51 0.0 8.7 87.0
2i30may02-12:09 10.0 100.0 7.07 4.41 8.7 15.6 69.0
3i30may02-12:12 13.0 100.0 7.22 4.48 15.6 22.0 64.0
4i30may02-12:18 19.0 100.0 7.31 4.53 22.0 28.2 62.0
5i30may02-12:32 33.0 100.0 7.68 4.43 28.2 34.6 64.0
6i30may02-13:14 75.0 100.0 7.11 4.54 34.6 43.4 88.0
7i30may02-13:16 77.0 100.0 7.51 4.58 0.0 3.6 36.0
8i30may02-13:18 79.0 100.0 7.37 4.40 3.6 5.2 16.0
9i30may02-13:22 83.0 100.0 7.00 4.46 5.2 6.1 9.0
10i30may02-13:26 87.0 100.0 6.66 4.40 6.1 6.9 8.0
11i30may02-13:30 91.0 100.0 6.58 4.47 7.5 8.1 6.0
12i30may02-13:40 101.0 100.0 6.85 4.40 8.1 9.1 10.0
13i30may02-13:50 111.0 100.0 6.90 4.41 9.1 10.1 10.0
14i30may02-14:00 121.0 100.0 7.30 4.46 10.1 12.5 24.0




CMD, EEK, JCK, NRM
Moderate Orion 290-A 
306
Moderate 30-May-2002
TOTAL ALKALINITY ANALYSIS FOR 30 MAY 2002 EVENT (PAGE 2 OF 3)
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Time = 0 Conducted by:
Readings Taken by: CMD, EEK, JCK, NRM Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 436.0 449.0 450.0 458.0 496.0 457.8 22.8 5.0
2i30may02-12:09 10.0 194.0 192.0 195.0 199.0 193.0 194.6 2.7 1.4
3i30may02-12:12 13.0 157.0 160.0 159.0 162.0 159.0 159.4 1.8 1.1
4i30may02-12:18 19.0 72.0 71.6 70.8 72.8 72.2 71.9 0.7 1.0
5i30may02-12:32 33.0 6.1 5.9 6.1 6.0 6.0 6.0 0.1 1.1
6i30may02-13:14 75.0 690.0 659.0 685.0 693.0 747.0 694.8 32.1 4.6
7i30may02-13:16 77.0 341.0 330.0 337.0 335.0 331.0 334.8 4.5 1.3
8i30may02-13:18 79.0 123.0 127.0 126.0 123.0 123.0 124.4 1.9 1.6
9i30may02-13:22 83.0 48.5 48.0 51.9 53.4 50.3 50.4 2.3 4.5
10i30may02-13:26 87.0 39.7 40.5 41.8 41.2 43.1 41.3 1.3 3.1
11i30may02-13:30 91.0 32.3 33.5 33.5 38.8 34.5 34.5 2.5 7.3
12i30may02-13:40 101.0 31.3 33.3 33.9 33.8 31.6 32.8 1.2 3.8
13i30may02-13:50 111.0 46.4 47.2 48.9 49.4 47.1 47.8 1.3 2.7
14i30may02-14:00 121.0 72.7 72.9 74.8 75.2 72.3 73.6 1.3 1.8












     to ensure precision of replicates.
TURBIDITY ANALYSIS FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 
 Precipitation Event Information
Turbidity Analysis30-May-2002
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.




















     Table A-232.  Total chemical oxygen demand (COD) analysis for the 30-May-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 -0.001 -1.75
Event Sampling Date: Standard 100 0.0 0.045 113.25
Sampled By: Standard 200 0.0 0.091 227.00
Test Date: Standard 400 0.0 0.178 445.75
Time 0 for Event: Standard 600 0.0 0.267 667.00
CODs Conducted by: Standard 800 0.0 0.359 898.25
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 2.0 1A 0.917 0.919 0.9180 2295.8 1B 0.866 0.866 0.8660 2165.8 2230.8 91.9 5.8 4461.5
2i30may02-12:09 10.0 2.0 2A 0.191 0.191 0.1910 478.3 2B 0.263 0.263 0.2630 658.3 568.3 127.3 31.7 1136.5
3i30may02-12:12 13.0 2.0 3A 0.123 0.123 0.1230 308.3 3B 0.119 0.119 0.1190 298.3 303.3 7.1 3.3 606.5
4i30may02-12:18 19.0 2.0 4A 0.136 0.136 0.1360 340.8 4B 0.158 0.158 0.1580 395.8 368.3 38.9 14.9 736.5
5i30may02-12:32 33.0 2.0 5A 0.125 0.126 0.1255 314.5 5B 0.252 0.252 0.2520 630.8 472.6 223.6 66.9 945.3
6i30may02-13:14 75.0 2.0 6A 0.116 0.118 0.1170 293.3 6B 0.122 0.122 0.1220 305.8 299.5 8.8 4.2 599.0
7i30may02-13:16 77.0 2.0 7A 0.148 0.148 0.1480 370.8 7B 0.143 0.143 0.1430 358.3 364.5 8.8 3.4 729.0
8i30may02-13:18 79.0 2.0 8A 0.128 0.128 0.1280 320.8 8B 0.128 0.128 0.1280 320.8 320.8 0.0 0.0 641.5
9i30may02-13:22 83.0 2.0 9A 0.152 0.152 0.1520 380.8 9B 0.141 0.141 0.1410 353.3 367.0 19.4 7.5 734.0
10i30may02-13:26 87.0 2.0 10A 0.134 0.135 0.1345 337.0 10B 0.135 0.135 0.1350 338.3 337.6 0.9 0.4 675.3
11i30may02-13:30 91.0 2.0 11A 0.149 0.149 0.1490 373.3 11B 0.148 0.148 0.1480 370.8 372.0 1.8 0.7 744.0
12i30may02-13:40 101.0 2.0 12A 0.169 0.170 0.1695 424.5 12B 0.147 0.147 0.1470 368.3 396.4 39.8 14.2 792.8
13i30may02-13:50 111.0 2.0 13A 0.041 0.041 0.0410 103.3 13B 0.036 0.036 0.0360 90.8 97.0 8.8 12.9 194.0
14i30may02-14:00 121.0 2.0 14A 0.043 0.043 0.0430 108.3 14B 0.041 0.042 0.0415 104.5 106.4 2.7 3.5 212.8
15i30may02-14:20 141.0 2.0 15A 0.061 0.061 0.0610 153.3 15B 0.060 0.060 0.0600 150.8 152.0 1.8 1.6 304.0
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.




CHEMICAL OXYGEN DEMAND ANALYSIS FOR 30 MAY 2002 EVENT (PAGE 1 OF 2)
Calibration Curve DataTOTAL CHEMICAL OXYGEN DEMAND1
30-May-2002
CMD, EEK, JCK, NRM
 Sample ID
Standards Made 1/15/2002 












COD4 Calibration Curve [Lot # A1292]
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 Table A-233.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 30-May-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 -0.001 -1.75
Sampling Date: Standard 100 0.0 0.045 113.25
Sampled By: Standard 200 0.0 0.091 227.00
Test Date: Standard 400 0.0 0.178 445.75
Time 0 for Event: Standard 600 0.0 0.267 667.00
Conducted by: Standard 800 0.0 0.359 898.25
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A1292
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 2.0 1A 0.223 0.223 0.2230 558.25 1B 0.235 0.235 0.2350 588.25 573.25 21.2 5.2 1146.50
2i30may02-12:09 10.0 2.0 2A 0.069 0.070 0.0695 174.50 2B 0.071 0.071 0.0710 178.25 176.38 2.7 2.1 352.75
3i30may02-12:12 13.0 2.0 3A 0.062 0.062 0.0620 155.75 3B 0.064 0.064 0.0640 160.75 158.25 3.5 3.2 316.50
4i30may02-12:18 19.0 2.0 4A 0.062 0.062 0.0620 155.75 4B 0.059 0.060 0.0595 149.50 152.63 4.4 4.1 305.25
5i30may02-12:32 33.0 2.0 5A 0.055 0.055 0.0550 138.25 5B 0.059 0.059 0.0590 148.25 143.25 7.1 7.0 286.50
6i30may02-13:14 75.0 2.0 6A 0.057 0.057 0.0570 143.25 6B 0.058 0.059 0.0585 147.00 145.13 2.7 2.6 290.25
7i30may02-13:16 77.0 2.0 7A 0.062 0.062 0.0620 155.75 7B 0.067 0.067 0.0670 168.25 162.00 8.8 7.7 324.00
8i30may02-13:18 79.0 2.0 8A 0.062 0.062 0.0620 155.75 8B 0.066 0.066 0.0660 165.75 160.75 7.1 6.2 321.50
9i30may02-13:22 83.0 2.0 9A 0.062 0.062 0.0620 155.75 9B 0.072 0.073 0.0725 182.00 168.88 18.6 15.5 337.75
10i30may02-13:26 87.0 2.0 10A 0.060 0.061 0.0605 152.00 10B 0.066 0.065 0.0655 164.50 158.25 8.8 7.9 316.50
11i30may02-13:30 91.0 2.0 11A 0.060 0.061 0.0605 152.00 11B 0.067 0.066 0.0665 167.00 159.50 10.6 9.4 319.00
12i30may02-13:40 101.0 2.0 12A 0.041 0.041 0.0410 103.25 12B 0.041 0.042 0.0415 104.50 103.88 0.9 1.2 207.75
13i30may02-13:50 111.0 2.0 13A 0.019 0.019 0.0190 48.25 13B 0.017 0.018 0.0175 44.50 46.38 2.7 8.1 92.75
14i30may02-14:00 121.0 2.0 14A 0.024 0.024 0.0240 60.75 14B 0.022 0.022 0.0220 55.75 58.25 3.5 8.6 116.50
15i30may02-14:20 141.0 2.0 15A 0.030 0.030 0.0300 75.75 15B 0.029 0.029 0.0290 73.25 74.50 1.8 3.4 149.00
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.
Sample ID
Standards Made 1/15/2002 
Standards Re-Run    5/30/2002
CHEMICAL OXYGEN DEMAND ANALYSIS FOR 30 MAY 2002 EVENT (PAGE 2 OF 2)
30-May-2002
CMD, EEK, JCK, NRM


















COD4 Calibration Curve [Lot # A1292]





















Table A-234.  Summary of suspended solids analysis for the 30-May-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: Event Sampling Date:
Traffic: Samples Collected By:
Time Line: Analysis Date:
Time = 0 Conducted By:
Readings Taken by: Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 544.0 528.0 616.0 562.7 46.9 8.3
2i30may02-12:09 10.0 118.0 117.3 114.7 116.7 1.8 1.5
3i30may02-12:12 13.0 88.0 88.0 90.7 88.9 1.5 1.7
4i30may02-12:18 19.0 50.0 52.0 50.0 50.7 1.2 2.3
5i30may02-12:32 33.0 16.0 16.0 16.0 16.0 0.0 0.0
6i30may02-13:14 75.0 1970.0 1772.0 2532.0 2091.3 394.3 18.9
7i30may02-13:16 77.0 968.0 1104.0 1072.0 1048.0 71.1 6.8
8i30may02-13:18 79.0 364.0 358.0 418.0 380.0 33.0 8.7
9i30may02-13:22 83.0 155.0 154.0 149.0 152.7 3.2 2.1
10i30may02-13:26 87.0 121.0 126.0 142.0 129.7 11.0 8.5
11i30may02-13:30 91.0 134.7 152.0 166.7 151.1 16.0 10.6
12i30may02-13:40 101.0 224.0 246.0 298.0 256.0 38.0 14.8
13i30may02-13:50 111.0 66.0 62.0 62.0 63.3 2.3 3.6
14i30may02-14:00 121.0 77.0 76.0 73.0 75.3 2.1 2.8
15i30may02-14:20 141.0 87.0 84.0 86.7 85.9 1.6 1.9
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-11:59 0.0 0.0 0.0 0.0
1i30may02-12:03 4.0 296.0 284.0 368.0 316.0 45.4 14.4
2i30may02-12:09 10.0 68.0 65.3 65.3 66.2 1.5 2.3
3i30may02-12:12 13.0 57.3 56.0 56.0 56.4 0.8 1.4
4i30may02-12:18 19.0 32.0 34.0 32.0 32.7 1.2 3.5
5i30may02-12:32 33.0 12.0 12.0 10.7 11.6 0.8 6.7
6i30may02-13:14 75.0 566.0 592.0 848.0 668.7 155.9 23.3
7i30may02-13:16 77.0 232.0 232.0 204.0 222.7 16.2 7.3
8i30may02-13:18 79.0 78.0 74.0 108.0 86.7 18.6 21.4
9i30may02-13:22 83.0 33.0 27.0 25.0 28.3 4.2 14.7
10i30may02-13:26 87.0 19.0 19.0 21.0 19.7 1.2 5.9
11i30may02-13:30 91.0 18.7 21.3 22.7 20.9 2.0 9.8
12i30may02-13:40 101.0 26.0 30.0 36.0 30.7 5.0 16.4
13i30may02-13:50 111.0 18.0 16.0 15.0 16.3 1.5 9.4
14i30may02-14:00 121.0 21.0 20.0 23.0 21.3 1.5 7.2
15i30may02-14:20 141.0 32.0 30.7 30.7 31.1 0.8 2.5
(1) SSC = Suspended Solids Concentrations 
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Table A-235.  Raw data from total suspended and volatile suspended solids analysis of the 
30-May-02 storm event- measurements A and B. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 1.1065 25.0 1.1201 1.1127 544.0 296.0
2i30may02-12:09 10.0 1.0988 100.0 1.1106 1.1038 118.0 68.0
3i30may02-12:12 13.0 1.1097 75.0 1.1163 1.112 88.0 57.3
4i30may02-12:18 19.0 1.1091 100.0 1.1141 1.1109 50.0 32.0
5i30may02-12:32 33.0 1.1047 75.0 1.1059 1.105 16.0 12.0
6i30may02-13:14 75.0 1.1095 50.0 1.208 1.1797 1970.0 566.0
7i30may02-13:16 77.0 1.1098 25.0 1.134 1.1282 968.0 232.0
8i30may02-13:18 79.0 1.1037 50.0 1.1219 1.118 364.0 78.0
9i30may02-13:22 83.0 1.111 100.0 1.1265 1.1232 155.0 33.0
10i30may02-13:26 87.0 1.1078 100.0 1.1199 1.118 121.0 19.0
11i30may02-13:30 91.0 1.1062 75.0 1.1163 1.1149 134.7 18.7
12i30may02-13:40 101.0 1.1044 100.0 1.1268 1.1242 224.0 26.0
13i30may02-13:50 111.0 1.1043 100.0 1.1109 1.1091 66.0 18.0
14i30may02-14:00 121.0 1.1031 100.0 1.1108 1.1087 77.0 21.0
15i30may02-14:20 141.0 1.1014 100.0 1.1101 1.1069 87.0 32.0
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 1.1083 25.0 1.1215 1.1144 528.0 284.0
2i30may02-12:09 10.0 1.1051 75.0 1.1139 1.1090 117.3 65.3
3i30may02-12:12 13.0 1.1048 75.0 1.1114 1.1072 88.0 56.0
4i30may02-12:18 19.0 1.1085 100.0 1.1137 1.1103 52.0 34.0
5i30may02-12:32 33.0 1.1066 75.0 1.1078 1.1069 16.0 12.0
6i30may02-13:14 75.0 1.1041 25.0 1.1484 1.1336 1772.0 592.0
7i30may02-13:16 77.0 1.1064 25.0 1.1340 1.1282 1104.0 232.0
8i30may02-13:18 79.0 1.1105 50.0 1.1284 1.1247 358.0 74.0
9i30may02-13:22 83.0 1.1058 100.0 1.1212 1.1185 154.0 27.0
10i30may02-13:26 87.0 1.1114 100.0 1.1240 1.1221 126.0 19.0
11i30may02-13:30 91.0 1.1058 75.0 1.1172 1.1156 152.0 21.3
12i30may02-13:40 101.0 1.1058 100.0 1.1304 1.1274 246.0 30.0
13i30may02-13:50 111.0 1.1017 100.0 1.1079 1.1063 62.0 16.0
14i30may02-14:00 121.0 1.1042 100.0 1.1118 1.1098 76.0 20.0
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Table A-235 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 30-May-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 1.1081 25.0 1.1235 1.1143 616.0 368.0
2i30may02-12:09 10.0 1.1058 75.0 1.1144 1.1095 114.7 65.3
3i30may02-12:12 13.0 1.1101 75.0 1.1169 1.1127 90.7 56.0
4i30may02-12:18 19.0 1.0992 100.0 1.1042 1.1010 50.0 32.0
5i30may02-12:32 33.0 1.1089 75.0 1.1101 1.1093 16.0 10.7
6i30may02-13:14 75.0 1.1066 25.0 1.1699 1.1487 2532.0 848.0
7i30may02-13:16 77.0 1.1049 25.0 1.1317 1.1266 1072.0 204.0
8i30may02-13:18 79.0 1.1145 50.0 1.1354 1.1300 418.0 108.0
9i30may02-13:22 83.0 1.1076 100.0 1.1225 1.1200 149.0 25.0
10i30may02-13:26 87.0 1.1066 100.0 1.1208 1.1187 142.0 21.0
11i30may02-13:30 91.0 1.1042 75.0 1.1167 1.1150 166.7 22.7
12i30may02-13:40 101.0 1.1046 100.0 1.1344 1.1308 298.0 36.0
13i30may02-13:50 111.0 1.1010 100.0 1.1072 1.1057 62.0 15.0
14i30may02-14:00 121.0 1.1046 100.0 1.1119 1.1096 73.0 23.0
15i30may02-14:20 141.0 1.1011 75.0 1.1076 1.1053 86.7 30.7
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C






















           Table A-236.  Raw data from dissolved (< 0.45 µm) metal analysis of the 30-May-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 11.9 24.9 18.4 70.7
2id30may02-12:09 10.0 7.6 13.5 10.5 56.4
3id30may02-12:12 13.0 10.2 8.1 9.2 22.6
4id30may02-12:18 19.0 3.2 7.5 5.4 79.7
5id30may02-12:32 33.0 2.6 2.7 2.7 4.9
6id30may02-13:14 75.0 6.9 5.0 5.9 32.4
7id30may02-13:16 77.0 16.0 14.7 15.4 8.5
8id30may02-13:18 79.0 21.9 20.4 21.2 7.1 1.  Dilutions have not been factored into raw data.
9id30may02-13:22 83.0 15.4 16.4 15.9 6.3 2.  Refer to Sample Legend.
10id30may02-13:26 87.0 11.8 17.5 14.7 38.9 3.  Mean is an arithmetic mean.
11id30may02-13:30 91.0 19.8 20.3 20.1 2.5 4.  Relative Percent Difference 
12id30may02-13:40 101.0 27.4 28.4 27.9 3.6      (for duplicate measurement).
13id30may02-13:50 111.0 28.8 32.2 30.5 11.1
14id30may02-14:00 121.0 38.5 40.9 39.7 6.0
15id30may02-14:20 141.0 36.9 28.1 32.5 27.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 4.4 5.0 4.7 12.3 265.0 320.0 292.5 18.8 116.0 157.0 136.5 30.0
2id30may02-12:09 10.0 4.0 4.4 4.2 9.3 217.0 228.0 222.5 4.9 127.0 147.0 137.0 14.6
3id30may02-12:12 13.0 4.2 4.3 4.2 0.2 212.0 210.0 211.0 0.9 136.0 123.0 129.5 10.0
4id30may02-12:18 19.0 3.5 3.7 3.6 6.7 118.0 126.0 122.0 6.6 98.2 138.0 118.1 33.7
5id30may02-12:32 33.0 2.9 3.2 3.1 10.4 23.6 25.8 24.7 8.9 135.0 147.0 141.0 8.5
6id30may02-13:14 75.0 3.2 3.1 3.2 3.8 118.0 114.0 116.0 3.4 38.7 27.3 33.0 34.5
7id30may02-13:16 77.0 2.8 2.9 2.9 4.5 29.1 30.3 29.7 4.0 18.1 15.9 17.0 12.9
8id30may02-13:18 79.0 3.0 2.8 2.9 5.2 16.4 17.2 16.8 4.8 15.7 12.9 14.3 19.6
9id30may02-13:22 83.0 2.6 2.5 2.5 2.4 8.9 9.6 9.3 7.3 5.4 7.4 6.4 32.1
10id30may02-13:26 87.0 4.1 2.7 3.4 40.9 6.1 5.7 5.9 6.8 -1.3 5.5 2.1 326.6
11id30may02-13:30 91.0 2.9 2.9 2.9 0.3 4.7 5.5 5.1 15.0 10.4 11.4 10.9 9.2
12id30may02-13:40 101.0 2.7 2.8 2.7 5.5 7.4 6.9 7.2 7.0 19.3 19.3 19.3 0.0
13id30may02-13:50 111.0 2.5 2.3 2.4 5.9 7.6 7.1 7.4 6.5 18.0 22.8 20.4 23.5
14id30may02-14:00 121.0 2.6 2.8 2.7 5.6 10.0 10.1 10.1 1.0 22.8 35.0 28.9 42.2
15id30may02-14:20 141.0 3.0 3.1 3.1 4.9 14.9 15.3 15.1 2.6 32.5 21.3 26.9 41.6
RAW1 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-236 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 30-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1id30may02-12:03 2.0 27.5 32.9 30.2 17.9 54.3 64.7 59.5 17.5 238.0 287.0 262.5 18.7
2id30may02-12:09 3.0 30.5 31.6 31.1 3.5 56.5 58.5 57.5 3.5 192.0 198.0 195.0 3.1
3id30may02-12:12 5.0 28.1 28.1 28.1 0.0 58.6 57.6 58.1 1.7 186.0 184.0 185.0 1.1
4id30may02-12:18 6.0 16.6 18.2 17.4 9.2 38.4 40.9 39.7 6.3 174.0 186.0 180.0 6.7
5id30may02-12:32 7.0 13.1 15.0 14.1 13.5 18.9 21.6 20.3 13.3 158.0 180.0 169.0 13.0
6id30may02-13:14 8.0 22.0 20.4 21.2 7.5 23.8 22.6 23.2 5.2 86.7 82.2 84.5 5.3
7id30may02-13:16 9.0 3.3 3.4 3.4 4.2 8.9 9.0 8.9 1.3 22.2 23.5 22.9 5.7
8id30may02-13:18 10.0 3.4 2.1 2.8 47.5 6.3 6.3 6.3 0.6 20.9 20.9 20.9 0.0
9id30may02-13:22 12.0 3.0 3.1 3.0 4.6 5.0 5.2 5.1 4.2 20.9 20.2 20.6 3.4
10id30may02-13:26 14.0 20.4 10.3 15.4 65.8 4.4 5.1 4.8 15.8 13.1 13.7 13.4 4.5
11id30may02-13:30 16.0 10.8 10.1 10.5 6.7 2.8 3.0 2.9 9.0 11.1 12.5 11.8 11.9
12id30may02-13:40 20.0 11.8 13.5 12.7 13.4 4.8 4.2 4.5 12.5 17.5 15.8 16.7 10.2
13id30may02-13:50 25.0 4.4 4.4 4.4 0.0 5.0 4.7 4.8 5.8 16.5 15.6 16.1 5.6
14id30may02-14:00 30.0 9.3 9.3 9.3 0.0 6.6 6.5 6.6 2.3 20.3 20.8 20.6 2.4
15id30may02-14:20 35.0 5.5 4.9 5.2 12.7 10.7 11.2 11.0 4.6 30.5 33.1 31.8 8.2
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1id30may02-12:03 2.0 2.7 3.2 2.9 16.5 1.43 1.63 1.5 13.1 2.3 3.0 2.6 28.9
2id30may02-12:09 3.0 1.59 1.66 1.6 4.3 1.73 1.71 1.7 1.2 2.24 1.95 2.1 13.8
3id30may02-12:12 5.0 1.7 1.7 1.7 0.0 1.7 1.6 1.7 3.6 2.1 2.0 2.1 5.3
4id30may02-12:18 6.0 1.3 1.5 1.4 9.3 1.1 1.2 1.2 4.3 1.6 1.6 1.6 2.5
5id30may02-12:32 7.0 1.0 1.1 1.0 16.4 0.8 0.9 0.8 11.1 1.4 1.6 1.5 11.4
6id30may02-13:14 8.0 2.0 1.9 1.9 7.3 0.4 0.4 0.4 5.0 1.4 1.4 1.4 3.6
7id30may02-13:16 9.0 0.6 0.6 0.6 0.6 0.2 0.2 0.2 3.6 0.6 0.6 0.6 1.4
8id30may02-13:18 10.0 0.5 0.5 0.5 4.9 0.1 0.1 0.1 8.4 0.6 0.6 0.6 4.1
9id30may02-13:22 12.0 0.4 0.4 0.4 6.0 0.2 0.2 0.2 7.2 0.6 0.6 0.6 3.2
10id30may02-13:26 14.0 0.4 0.3 0.3 7.2 0.1 0.1 0.1 6.4 0.6 0.6 0.6 5.7
11id30may02-13:30 16.0 0.3 0.3 0.3 7.9 0.1 0.1 0.1 6.5 0.6 0.6 0.6 13.1
12id30may02-13:40 20.0 0.4 0.4 0.4 1.2 0.2 0.2 0.2 2.6 0.8 0.6 0.7 17.4
13id30may02-13:50 25.0 0.5 0.5 0.5 4.1 0.1 0.2 0.1 7.5 0.7 0.7 0.7 0.6
14id30may02-14:00 30.0 0.6 0.7 0.7 4.0 0.2 0.2 0.2 2.9 0.8 0.8 0.8 8.1
15id30may02-14:20 35.0 0.9 0.9 0.9 3.1 0.2 0.3 0.3 16.4 0.7 1.1 0.9 37.7
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 2 OF 6)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
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          Table A-236 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 30-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1id30may02-12:03 2.0 5720.0 6790.0 6255.0 8.2 2100.0 2540.0 2320.0 19.0 29400.0 35200.0 32300.0 18.0
2id30may02-12:09 3.0 4440.0 4870.0 4655.0 4.5 1740.0 1940.0 1840.0 10.9 34800.0 39000.0 36900.0 11.4
3id30may02-12:12 5.0 4880.0 4520.0 4700.0 3.9 2010.0 1850.0 1930.0 8.3 38200.0 35700.0 36950.0 6.8
4id30may02-12:18 6.0 3280.0 4230.0 3755.0 11.9 1760.0 2310.0 2035.0 27.0 30900.0 41000.0 35950.0 28.1
5id30may02-12:32 7.0 3480.0 3650.0 3565.0 2.4 2530.0 2650.0 2590.0 4.6 40900.0 42800.0 41850.0 4.5
6id30may02-13:14 8.0 2200.0 1760.0 1980.0 11.8 891.0 697.0 794.0 24.4 10900.0 8530.0 9715.0 24.4
7id30may02-13:16 9.0 838.0 820.0 829.0 1.1 283.0 274.0 278.5 3.2 5110.0 5100.0 5105.0 0.2
8id30may02-13:18 10.0 502.0 518.0 510.0 1.6 148.0 142.0 145.0 4.1 2670.0 2700.0 2685.0 1.1
9id30may02-13:22 12.0 258.0 279.0 268.5 3.8 69.5 76.6 73.1 9.7 1490.0 1580.0 1535.0 5.9
10id30may02-13:26 14.0 124.0 143.0 133.5 6.9 29.0 34.6 31.8 17.6 766.0 882.0 824.0 14.1
11id30may02-13:30 16.0 104.0 113.0 108.5 4.1 33.6 33.8 33.7 0.6 670.0 747.0 708.5 10.9
12id30may02-13:40 20.0 170.0 157.0 163.5 4.1 49.9 45.8 47.9 8.6 1170.0 1110.0 1140.0 5.3
13id30may02-13:50 25.0 195.0 198.0 196.5 0.8 57.3 60.8 59.1 5.9 1550.0 1660.0 1605.0 6.9
14id30may02-14:00 30.0 242.0 284.0 263.0 7.7 85.6 100.0 92.8 15.5 2180.0 2540.0 2360.0 15.3
15id30may02-14:20 35.0 508.0 415.0 461.5 10.6 197.0 160.0 178.5 20.7 4190.0 3360.0 3775.0 22.0
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1id30may02-12:03 2.0 9130 10600 9.9E+03 7.2 0.062 0.048 0.055 26.3 104.0 121.0 112.5 15.1
2id30may02-12:09 3.0 5420 5680 5.6E+03 2.3 0.042 0.040 0.041 5.1 110.0 115.0 112.5 4.4
3id30may02-12:12 5.0 5820 5740 5.8E+03 0.7 0.038 0.036 0.037 6.5 117.0 115.0 116.0 1.7
4id30may02-12:18 6.0 6390 6840 6.6E+03 3.3 0.034 0.032 0.033 5.4 153.0 167.0 160.0 8.8
5id30may02-12:32 7.0 7330 8420 7.9E+03 6.7 0.029 0.141 0.085 132.5 215.0 257.0 236.0 17.8
6id30may02-13:14 8.0 3170 2990 3.1E+03 3.0 0.084 0.065 0.074 25.3 52.2 50.0 51.1 4.3
7id30may02-13:16 9.0 814 842 8.3E+02 1.7 0.060 0.053 0.056 11.4 30.0 31.5 30.8 4.9
8id30may02-13:18 10.0 557.0 576.0 5.7E+02 1.7 0.052 0.048 0.050 7.7 19.2 20.7 20.0 7.5
9id30may02-13:22 12.0 375.0 388.0 3.8E+02 1.7 0.046 0.045 0.046 2.8 20.6 22.0 21.3 6.6
10id30may02-13:26 14.0 256.0 248.0 2.5E+02 1.6 0.049 0.205 0.127 122.3 19.6 18.2 18.9 7.4
11id30may02-13:30 16.0 221.0 245.0 2.3E+02 5.0 0.087 0.080 0.083 8.4 8.9 10.2 9.6 13.3
12id30may02-13:40 20.0 283.0 265.0 2.7E+02 3.3 0.066 0.064 0.065 2.9 25.0 23.1 24.1 7.9
13id30may02-13:50 25.0 276.0 264.0 2.7E+02 2.2 0.053 0.048 0.050 10.9 30.9 28.1 29.5 9.5
14id30may02-14:00 30.0 346.0 348.0 3.5E+02 0.3 0.054 0.052 0.053 3.2 36.2 35.8 36.0 1.1
15id30may02-14:20 35.0 549.0 555.0 5.5E+02 0.5 0.041 0.176 0.109 124.0 48.3 52.4 50.4 8.1
RAW1 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 3 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L]
Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]
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Table A-237.  Raw data from particulate metal analysis of the 30-May-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-11:59 0.0
1ip30may02-12:03 2.0 34.2 779.0 406.6 62.8
2ip30may02-12:09 3.0 233.0 269.0 251.0 6.9
3ip30may02-12:12 5.0 160.0 173.0 166.5 3.8
4ip30may02-12:18 6.0 78.9 87.0 83.0 4.8
5ip30may02-12:32 7.0 8.3 10.7 9.5 12.0
6ip30may02-13:14 8.0 2120.0 1950.0 2035.0 4.3
7ip30may02-13:16 9.0 797.0 1200.0 998.5 18.3
8ip30may02-13:18 10.0 344.0 368.0 356.0 3.3 1.  Dilutions have not been factored into raw data.
9ip30may02-13:22 12.0 141.0 209.0 175.0 17.7 2.  Refer to Sample Legend.
10ip30may02-13:26 14.0 151.0 139.0 145.0 4.2 3.  Mean is an arithmetic mean.
11ip30may02-13:30 16.0 112.0 106.0 109.0 2.8 4.  Relative Percent Difference 
12ip30may02-13:40 20.0 118.0 81.8 99.9 19.9      (for duplicate measurement).
13ip30may02-13:50 25.0 137.0 91.9 114.5 21.9
14ip30may02-14:00 30.0 130.0 129.0 129.5 0.4
15ip30may02-14:20 35.0 137.0 66.4 101.7 42.0
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1ip30may02-12:03 2.0 20.0 27.4 23.7 31.2 56.1 64.7 60.4 14.2 1220.0 1200.0 1210.0 0.8
2ip30may02-12:09 3.0 24.6 25.8 25.2 4.8 20.3 17.5 18.9 14.8 384.0 405.0 394.5 2.6
3ip30may02-12:12 5.0 37.3 22.8 30.1 48.3 20.3 16.6 18.5 20.1 307.0 287.0 297.0 3.4
4ip30may02-12:18 6.0 37.2 27.5 32.4 30.0 9.2 8.6 8.9 6.3 186.0 176.0 181.0 2.8
5ip30may02-12:32 7.0 15.1 11.4 13.3 27.9 9.0 2.6 5.8 109.2 22.9 21.3 22.1 3.7
6ip30may02-13:14 8.0 23.9 27.5 25.7 14.0 164.0 371.0 267.5 77.4 2750.0 2780.0 2765.0 0.5
7ip30may02-13:16 9.0 19.7 27.4 23.6 32.7 103.0 105.0 104.0 1.9 1210.0 1660.0 1435.0 14.5
8ip30may02-13:18 10.0 15.0 24.0 19.5 46.2 32.6 37.9 35.3 15.0 456.0 547.0 501.5 8.7
9ip30may02-13:22 12.0 16.6 13.9 15.3 17.7 19.1 19.6 19.4 2.6 235.0 331.0 283.0 15.6
10ip30may02-13:26 14.0 14.1 16.1 15.1 13.2 12.4 13.3 12.9 7.0 211.0 232.0 221.5 4.6
11ip30may02-13:30 16.0 14.0 21.1 17.6 40.5 12.3 12.0 12.2 2.5 179.0 236.0 207.5 12.9
12ip30may02-13:40 20.0 24.0 14.2 19.1 51.3 11.7 11.2 11.5 4.4 244.0 163.0 203.5 22.1
13ip30may02-13:50 25.0 14.8 11.8 13.3 22.6 14.1 14.0 14.1 0.7 229.0 182.0 205.5 12.1
14ip30may02-14:00 30.0 15.6 15.0 15.3 3.9 20.8 17.4 19.1 17.8 259.0 271.0 265.0 2.2
15ip30may02-14:20 35.0 7.8 8.0 7.9 3.7 13.5 11.5 12.5 16.0 314.0 150.0 232.0 42.9
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 4 OF 6)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-237 (continued).  Raw data from particulate metal analysis of the 30-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1ip30may02-12:03 2.0 13.3 18.6 16.0 33.2 31.1 38.7 34.9 21.8 293.0 330.0 311.5 11.9
2ip30may02-12:09 3.0 16.0 16.8 16.4 4.9 10.8 9.6 10.2 12.1 122.0 81.8 101.9 39.5
3ip30may02-12:12 5.0 32.2 13.8 23.0 80.0 8.7 9.1 8.9 3.7 124.0 119.0 121.5 4.1
4ip30may02-12:18 6.0 50.0 23.3 36.7 72.9 4.9 5.2 5.1 5.7 44.1 46.7 45.4 5.7
5ip30may02-12:32 7.0 9.0 7.8 8.4 13.5 1.3 1.1 1.2 20.3 24.8 31.5 28.2 23.8
6ip30may02-13:14 8.0 20.9 23.9 22.4 13.4 48.2 57.5 52.9 17.6 524.0 600.0 562.0 13.5
7ip30may02-13:16 9.0 14.1 19.3 16.7 31.1 24.3 26.6 25.5 9.0 232.0 252.0 242.0 8.3
8ip30may02-13:18 10.0 9.9 15.9 12.9 46.7 7.8 8.6 8.2 9.4 99.2 94.2 96.7 5.2
9ip30may02-13:22 12.0 10.3 8.8 9.5 16.3 6.0 6.3 6.1 5.4 55.5 58.3 56.9 4.9
10ip30may02-13:26 14.0 9.5 9.7 9.6 1.9 4.0 4.2 4.1 5.9 46.0 40.3 43.2 13.2
11ip30may02-13:30 16.0 9.8 13.9 11.8 35.0 3.3 3.1 3.2 4.7 41.0 35.7 38.4 13.8
12ip30may02-13:40 20.0 17.2 10.1 13.7 52.0 3.4 5.6 4.5 49.8 36.3 50.7 43.5 33.1
13ip30may02-13:50 25.0 9.8 5.8 7.8 51.5 5.1 4.9 5.0 5.0 61.5 64.3 62.9 4.5
14ip30may02-14:00 30.0 10.4 10.9 10.7 4.7 7.8 6.3 7.0 21.1 100.0 61.2 80.6 48.1
15ip30may02-14:20 35.0 3.8 3.9 3.9 3.1 6.8 5.6 6.2 19.8 49.4 41.1 45.3 18.3
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1ip30may02-12:03 2.0 2.4 2.9 2.7 19.4 1.2 1.1 1.2 6.1 41.7 42.3 42.0 1.4
2ip30may02-12:09 3.0 1.8 1.3 1.5 35.1 0.5 0.3 0.4 58.2 18.7 15.1 16.9 21.3
3ip30may02-12:12 5.0 0.8 1.3 1.1 51.8 0.7 0.5 0.6 31.4 16.9 16.2 16.6 4.2
4ip30may02-12:18 6.0 1.2 1.1 1.1 12.4 0.1 0.1 0.1 7.1 8.9 9.3 9.1 5.0
5ip30may02-12:32 7.0 2.2 0.5 1.3 125.1 0.0 0.1 0.1 11.7 5.4 5.3 5.3 2.4
6ip30may02-13:14 8.0 3.1 4.6 3.8 39.6 1.2 2.0 1.6 46.5 55.6 63.3 59.5 13.0
7ip30may02-13:16 9.0 3.1 2.3 2.7 30.8 0.8 0.8 0.8 7.9 31.8 32.9 32.4 3.4
8ip30may02-13:18 10.0 1.2 1.4 1.3 11.8 0.2 0.2 0.2 3.3 12.1 12.7 12.4 4.8
9ip30may02-13:22 12.0 1.7 1.3 1.5 23.7 0.2 0.2 0.2 4.7 10.2 9.0 9.6 12.8
10ip30may02-13:26 14.0 1.3 4.8 3.1 114.3 0.1 0.1 0.1 8.1 6.9 7.5 7.2 7.9
11ip30may02-13:30 16.0 3.6 3.3 3.4 6.4 0.1 0.1 0.1 17.4 8.8 8.1 8.4 8.2
12ip30may02-13:40 20.0 2.5 3.3 2.9 26.9 0.1 0.1 0.1 25.9 6.7 7.2 6.9 6.2
13ip30may02-13:50 25.0 1.0 2.7 1.8 95.8 0.3 0.3 0.3 5.6 8.8 8.7 8.8 1.5
14ip30may02-14:00 30.0 1.0 1.6 1.3 43.4 0.5 0.5 0.5 13.0 12.3 9.4 10.8 26.9
15ip30may02-14:20 35.0 2.2 1.6 1.9 30.4 0.3 0.2 0.3 36.1 9.6 9.0 9.3 6.7
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
RAW1 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 5 OF 6)
PARTICULATE FRACTION
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Table A-237 (continued).  Raw data from particulate metal analysis of the 30-May-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1ip30may02-12:03 2.0 370.0 359.0 364.5 1.5 207.0 205.0 206.0 1.0 1500.0 1700.0 1600.0 12.5
2ip30may02-12:09 3.0 306.0 386.0 346.0 10.9 51.8 56.2 54.0 8.1 508.0 498.0 503.0 2.0
3ip30may02-12:12 5.0 285.0 312.0 298.5 4.4 35.8 37.2 36.5 3.8 421.0 400.0 410.5 5.1
4ip30may02-12:18 6.0 346.0 155.0 250.5 47.1 18.8 20.9 19.9 10.6 256.0 261.0 258.5 1.9
5ip30may02-12:32 7.0 117.0 100.0 108.5 8.2 3.1 4.3 3.7 31.5 143.0 164.0 153.5 13.7
6ip30may02-13:14 8.0 145.0 125.0 135.0 7.7 917.0 898.0 907.5 2.1 6050.0 6090.0 6070.0 0.7
7ip30may02-13:16 9.0 95.7 140.0 117.9 17.2 408.0 555.0 481.5 30.5 2680.0 3690.0 3185.0 31.7
8ip30may02-13:18 10.0 73.5 125.0 99.3 23.0 114.0 139.0 126.5 19.8 574.0 742.0 658.0 25.5
9ip30may02-13:22 12.0 76.0 113.0 94.5 17.8 48.2 66.2 57.2 31.5 239.0 319.0 279.0 28.7
10ip30may02-13:26 14.0 133.0 113.0 123.0 8.5 64.9 95.6 80.3 38.3 236.0 317.0 276.5 29.3
11ip30may02-13:30 16.0 65.6 38.2 51.9 30.4 35.9 37.0 36.5 3.0 149.0 186.0 167.5 22.1
12ip30may02-13:40 20.0 103.0 61.2 82.1 29.2 27.8 21.0 24.4 27.9 183.0 128.0 155.5 35.4
13ip30may02-13:50 25.0 85.7 53.0 69.4 26.7 29.3 21.9 25.6 28.9 191.0 138.0 164.5 32.2
14ip30may02-14:00 30.0 79.9 74.2 77.1 3.8 31.6 30.6 31.1 3.2 237.0 204.0 220.5 15.0
15ip30may02-14:20 35.0 35.7 55.2 45.5 19.4 26.1 10.1 18.1 88.4 140.0 71.5 105.8 64.8
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-11:59 0.0
1ip30may02-12:03 2.0 335.0 289.0 312.0 7.7 0.2 0.3 0.3 41.9 140.0 146.0 143.0 4.2
2ip30may02-12:09 3.0 107.0 100.0 103.5 3.4 0.2 0.1 0.1 41.1 51.6 48.2 49.9 6.8
3ip30may02-12:12 5.0 91.5 98.0 94.8 3.4 0.5 0.4 0.5 23.8 36.7 37.2 37.0 1.4
4ip30may02-12:18 6.0 31.7 45.4 38.6 16.3 0.1 0.1 0.1 25.7 20.5 21.7 21.1 5.7
5ip30may02-12:32 7.0 23.0 29.9 26.5 12.2 0.1 0.1 0.1 19.0 6.5 6.7 6.6 2.3
6ip30may02-13:14 8.0 623.0 621.0 622.0 0.2 0.2 0.2 0.2 32.1 265.0 300.0 282.5 12.4
7ip30may02-13:16 9.0 320.0 371.0 345.5 7.1 0.1 0.1 0.1 0.7 182.0 188.0 185.0 3.2
8ip30may02-13:18 10.0 114.0 109.0 111.5 2.3 0.1 0.1 0.1 13.0 49.9 52.4 51.2 4.9
9ip30may02-13:22 12.0 48.2 53.2 50.7 4.8 0.1 0.1 0.1 2.3 43.3 41.9 42.6 3.3
10ip30may02-13:26 14.0 40.9 33.7 37.3 10.1 0.1 0.2 0.1 96.7 22.6 24.4 23.5 7.7
11ip30may02-13:30 16.0 34.0 15.6 24.8 45.5 0.2 0.3 0.2 37.8 19.5 18.5 19.0 5.3
12ip30may02-13:40 20.0 15.6 12.0 13.8 14.0 0.1 0.1 0.1 1.5 19.7 21.4 20.6 8.3
13ip30may02-13:50 25.0 24.6 23.4 24.0 2.5 0.1 0.1 0.1 53.2 36.3 36.3 36.3 0.0
14ip30may02-14:00 30.0 44.3 28.1 36.2 25.2 0.1 0.1 0.1 15.1 51.8 44.8 48.3 14.5
15ip30may02-14:20 35.0 24.7 17.9 21.3 17.3 0.1 0.1 0.1 19.6 65.7 54.6 60.2 18.5
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 30 MAY 2002 STORM EVENT (PAGE 6 OF 6)
PARTICULATE FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 63)
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Table A-238.  Raw data from pH analysis of the 30-May-02 storm event 
Event Date: 30-May-2002 SM:  4500-H+B1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 306
Traffic: Moderate
Time Line: 11:59 to 14:20
Time = 0 11:59
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 102%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 6.7 6.9 6.8 0.1 1.9
2i30may02-12:09 10.0 7.1 6.9 7.0 0.1 2.1
3i30may02-12:12 13.0 6.9 7.2 7.1 0.2 2.8
4i30may02-12:18 19.0 7.1 7.3 7.2 0.2 2.3
5i30may02-12:32 33.0 7.4 7.7 7.5 0.2 2.7
6i30may02-13:14 75.0 6.9 7.1 7.0 0.2 2.4
7i30may02-13:16 77.0 7.2 7.5 7.4 0.2 2.7
8i30may02-13:18 79.0 7.1 7.4 7.3 0.2 2.2
9i30may02-13:22 83.0 6.7 7.0 6.9 0.2 2.7
10i30may02-13:26 87.0 6.5 6.7 6.6 0.1 1.6
11i30may02-13:30 91.0 6.4 6.6 6.5 0.1 1.9
12i30may02-13:40 101.0 6.7 6.9 6.8 0.1 1.4
13i30may02-13:50 111.0 6.7 6.9 6.8 0.1 1.8
14i30may02-14:00 121.0 7.1 7.3 7.2 0.1 1.9
15i30may02-14:20 141.0 7.3 7.3 7.3 0.0 0.0




































Table A-239.  Raw data from total dissolved solids analysis of the 30-May-02 storm event 
Event Date: 30-May-2002 Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 306
Traffic: Moderate
Time Line: 11:59 to 14:20
Time = 0 11:59
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 619.0 617.0 618.0 1.4 0.2
2i30may02-12:09 10.0 591.0 588.0 589.5 2.1 0.4
3i30may02-12:12 13.0 599.0 597.0 598.0 1.4 0.2
4i30may02-12:18 19.0 620.0 617.0 618.5 2.1 0.3
5i30may02-12:32 33.0 673.0 670.0 671.5 2.1 0.3
6i30may02-13:14 75.0 214.0 214.0 214.0 0.0 0.0
7i30may02-13:16 77.0 99.0 99.0 99.0 0.0 0.0
8i30may02-13:18 79.0 51.0 51.0 51.0 0.0 0.0
9i30may02-13:22 83.0 31.0 31.0 31.0 0.0 0.0
10i30may02-13:26 87.0 17.0 17.0 17.0 0.0 0.0
11i30may02-13:30 91.0 14.0 14.0 14.0 0.0 0.0
12i30may02-13:40 101.0 19.0 19.0 19.0 0.0 0.0
13i30may02-13:50 111.0 26.0 26.0 26.0 0.0 0.0
14i30may02-14:00 121.0 37.0 37.0 37.0 0.0 0.0










TDS ANALYSIS FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 1)
30-May-2002Analysis Date:
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.





















Table A-240.  Raw data from redox analysis of the 30-May-02 storm event 
Event Date: 30-May-2002 SM:  25801
Precipitation: Moderate Orion 290A
Previous Dry Hours: 306
Traffic: Moderate
Time Line: 11:59 to 14:20
Time = 0 11:59
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 456.8 455.3 456.1 1.1 0.2
2i30may02-12:09 10.0 448.1 448.0 448.1 0.1 0.0
3i30may02-12:12 13.0 443.4 443.9 443.7 0.4 0.1
4i30may02-12:18 19.0 435.0 433.2 434.1 1.3 0.3
5i30may02-12:32 33.0 416.2 415.8 416.0 0.3 0.1
6i30may02-13:14 75.0 441.6 444.5 443.1 2.1 0.5
7i30may02-13:16 77.0 415.0 414.7 414.9 0.2 0.1
8i30may02-13:18 79.0 418.0 418.7 418.4 0.5 0.1
9i30may02-13:22 83.0 430.7 433.8 432.3 2.2 0.5
10i30may02-13:26 87.0 435.2 437.6 436.4 1.7 0.4
11i30may02-13:30 91.0 452.9 457.8 455.4 3.5 0.8
12i30may02-13:40 101.0 447.6 447.0 447.3 0.4 0.1
13i30may02-13:50 111.0 438.2 438.1 438.2 0.1 0.0
14i30may02-14:00 121.0 431.2 430.3 430.8 0.6 0.1
15i30may02-14:20 141.0 431.8 431.6 431.7 0.1 0.0




 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.
CMD, EEK, JCK, NRM
Redox Analysis:
30-May-2002




























Table A-241.  Raw data from temperature analysis of the 30-May-02 storm event 
Event Date: 30-May-2002 Direct Probe Measurement
Precipitation: Moderate Orion 290A
Previous Dry Hours: 306
Traffic: Moderate
Time Line: 11:59 to 14:20
Time = 0 11:59
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 23.0 22.8 22.9 0.1 0.6
2i30may02-12:09 10.0 22.9 22.8 22.9 0.1 0.3
3i30may02-12:12 13.0 22.5 22.2 22.4 0.2 0.9
4i30may02-12:18 19.0 22.7 22.6 22.7 0.1 0.3
5i30may02-12:32 33.0 23.1 22.9 23.0 0.1 0.6
6i30may02-13:14 75.0 22.4 22.0 22.2 0.3 1.3
7i30may02-13:16 77.0 22.6 22.5 22.6 0.1 0.3
8i30may02-13:18 79.0 22.6 22.6 22.6 0.0 0.0
9i30may02-13:22 83.0 22.2 21.8 22.0 0.3 1.3
10i30may02-13:26 87.0 22.1 21.9 22.0 0.1 0.6
11i30may02-13:30 91.0 22.1 22.0 22.1 0.1 0.3
12i30may02-13:40 101.0 21.9 21.5 21.7 0.3 1.3
13i30may02-13:50 111.0 22.2 22.1 22.2 0.1 0.3
14i30may02-14:00 121.0 22.2 22.2 22.2 0.0 0.0
15i30may02-14:20 141.0 22.2 22.0 22.1 0.1 0.6
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.






CMD, EEK, JCK, NRM





























Table A-242.  Raw data from dissolved oxygen analysis of the 30-May-02 storm event 
Event Date: 30-May-2002 SM: 4500-O1
Precipitation: Moderate Orion 290A
Previous Dry Hours: 306
Traffic: Moderate
Time Line: 11:59 to 14:20
Time = 0 11:59
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 4.6 5.4 5.0 0.6 11.8
2i30may02-12:09 10.0 5.8 5.3 5.6 0.4 6.7
3i30may02-12:12 13.0 6.0 5.4 5.7 0.4 7.7
4i30may02-12:18 19.0 4.9 5.6 5.3 0.5 9.8
5i30may02-12:32 33.0 5.3 5.4 5.4 0.1 1.1
6i30may02-13:14 75.0 4.7 4.0 4.3 0.5 10.6
7i30may02-13:16 77.0 6.7 5.8 6.3 0.6 9.8
8i30may02-13:18 79.0 7.2 6.6 6.9 0.4 5.4
9i30may02-13:22 83.0 6.0 7.3 6.7 0.9 13.6
10i30may02-13:26 87.0 6.1 5.1 5.6 0.7 11.8
11i30may02-13:30 91.0 6.3 7.2 6.8 0.6 8.9
12i30may02-13:40 101.0 6.5 6.6 6.5 0.1 1.5
13i30may02-13:50 111.0 6.6 6.5 6.6 0.1 1.4
14i30may02-14:00 121.0 7.8 7.5 7.6 0.2 2.1
15i30may02-14:20 141.0 6.0 7.5 6.7 1.1 16.2
DISSOLVED OXYGEN ANALYSIS FOR 30 MAY 2002 STORM EVENT (PAGE 1 OF 1)
Notes:
Internal Calibration
EEKCMD, EEK, JCK, NRM
Measured D.O.  Reading3
[mg/L]
Conducted By:
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.



























Table A-243.  Raw data from conductivity analysis of the 30-May-02 storm event 
Event Date: 30-May-2002 SM:  25101
Precipitation: Moderate Orion 290A
Previous Dry Hours: 306
Traffic: Moderate
Time Line: 11:59 to 14:20
Time = 0 11:59
Readings Taken by:
Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-11:59 0.0
1i30may02-12:03 4.0 1272.0 1267.0 1269.5 3.5 0.3
2i30may02-12:09 10.0 1216.0 1210.0 1213.0 4.2 0.3
3i30may02-12:12 13.0 1229.0 1226.0 1227.5 2.1 0.2
4i30may02-12:18 19.0 1274.0 1272.0 1273.0 1.4 0.1
5i30may02-12:32 33.0 1374.0 1374.0 1374.0 0.0 0.0
6i30may02-13:14 75.0 448.0 447.0 447.5 0.7 0.2
7i30may02-13:16 77.0 208.0 208.0 208.0 0.0 0.0
8i30may02-13:18 79.0 107.1 106.4 106.8 0.5 0.5
9i30may02-13:22 83.0 66.2 66.3 66.3 0.1 0.1
10i30may02-13:26 87.0 35.9 36.7 36.3 0.6 1.6
11i30may02-13:30 91.0 29.3 29.6 29.5 0.2 0.7
12i30may02-13:40 101.0 40.6 40.5 40.6 0.1 0.2
13i30may02-13:50 111.0 55.4 55.2 55.3 0.1 0.3
14i30may02-14:00 121.0 78.9 78.7 78.8 0.1 0.2
15i30may02-14:20 141.0 151.4 150.7 151.1 0.5 0.3
Laboratory Analysis Specifications
Probe Specs.





CMD, EEK, JCK, NRM




























    Table A-244.  Raw data from dissolved (< 0.45 µm) phosphate analysis of the 30-May-02 storm event 





PO4      
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0.00 1.0 0.000 0.00
Event Sampling Date: Standard 0.15 1.0 0.076 0.15
Sampled By: Standard 0.30 1.0 0.149 0.29
Test Date: Standard 0.45 1.0 0.229 0.45
Time 0 for Event: Standard 0.60 1.0 0.312 0.61
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2032
Cumul.
Elapsed Calculated Calculated PO4  Sample 
Time DF1 Vial PO4  Vial PO4  Mean
2 Std. PO4  
(min.) ID 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 1.0 #1B3 0.925 0.910 0.9175 1.78 #1B 0.918 0.908 0.9130 1.77 1.77 0.0 0.5 1.77
2id30may02-12:09 10.0 1.0 #1B 0.535 0.526 0.5305 1.03 #1B 0.537 0.532 0.5345 1.04 1.03 0.0 0.7 1.03
3id30may02-12:12 13.0 1.0 #1B 0.526 0.515 0.5205 1.01 #1B 0.508 0.499 0.5035 0.98 0.99 0.0 3.3 0.99
4id30may02-12:18 19.0 1.0 #1B 0.371 0.363 0.3670 0.71 #1B 0.382 0.383 0.3825 0.74 0.73 0.0 4.1 0.73
5id30may02-12:32 33.0 1.0 #1B 0.504 0.493 0.4985 0.97 #1B 0.501 0.499 0.5000 0.97 0.97 0.0 0.3 0.97
6id30may02-13:14 75.0 1.0 #1B 0.496 0.494 0.4950 0.96 #1B 0.507 0.504 0.5055 0.98 0.97 0.0 2.1 0.97
7id30may02-13:16 77.0 1.0 #1B 0.206 0.205 0.2055 0.40 #1B 0.208 0.204 0.2060 0.40 0.40 0.0 0.2 0.40
8id30may02-13:18 79.0 1.0 #1B 0.165 0.161 0.1630 0.32 #1B 0.161 0.160 0.1605 0.31 0.32 0.0 1.5 0.32
9id30may02-13:22 83.0 1.0 #1B 0.133 0.133 0.1330 0.26 #1B 0.132 0.132 0.1320 0.26 0.26 0.0 0.7 0.26
10id30may02-13:26 87.0 1.0 #1B 0.107 0.108 0.1075 0.21 #1B 0.111 0.108 0.1095 0.22 0.21 0.0 1.8 0.21
11id30may02-13:30 91.0 1.0 #1B 0.081 0.078 0.0795 0.16 #1B 0.074 0.073 0.0735 0.15 0.15 0.0 7.6 0.15
12id30may02-13:40 101.0 1.0 #1B 0.115 0.111 0.1130 0.22 #1B 0.107 0.107 0.1070 0.21 0.22 0.0 5.3 0.22
13id30may02-13:50 111.0 1.0 #1B 0.125 0.125 0.1250 0.25 #1B 0.122 0.122 0.1220 0.24 0.24 0.0 2.4 0.24
14id30may02-14:00 121.0 1.0 #1B 0.136 0.135 0.1355 0.27 #1B 0.132 0.132 0.1320 0.26 0.26 0.0 2.6 0.26
15id30may02-14:20 141.0 1.0 #1B 0.152 0.149 0.1505 0.29 #1B 0.154 0.147 0.1505 0.29 0.29 0.0 0.0 0.29
Notes:
1. Dilution factor applied to calculated  Phosphate mean to yield actual sample  Phosphate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.







DISSOLVED PHOSPHATE ANALYSIS FOR  30 MAY 2002 STORM EVENT (PAGE 1 OF 1)
DISSOLVED PHOSPHATE ANALYSIS Calibration Curve Data
30-May-2002
Standards Made 6/13/02 
Standards Run 6/13/02




































Table A-245.  Raw data from dissolved (< 0.45 µm) nitrate analysis of the 30-May-02 storm event 







Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.044 -0.20
Event Sampling Date: Standard 4 1.0 0.217 4.36
Sampled By: Standard 6 1.0 0.282 6.07
Test Date: Standard 8 1.0 0.3466 7.77
Time 0 for Event: Standard 10 1.0 0.399 9.14
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2074
Cumul.
Elapsed Calculated Calculated NO3-N Sample 
Time DF
1 NO3-N Vial NO3-N Mean
2 
Std. NO3-N 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 1.0 #1B3 0.849 0.848 0.8485 20.97 #1B 0.570 0.574 0.5720 13.70 17.34 5.1 42.0 17.34
2id30may02-12:09 10.0 1.0 #1B 0.472 0.472 0.4720 11.07 #1B 0.505 0.505 0.5050 11.93 11.50 0.6 7.6 11.50
3id30may02-12:12 13.0 1.0 #1B 0.601 0.602 0.6015 14.47 #1B 0.583 0.577 0.5800 13.91 14.19 0.4 4.0 14.19
4id30may02-12:18 19.0 1.0 #1B 0.852 0.863 0.8575 21.21 #1B 0.906 0.903 0.9045 22.45 21.83 0.9 5.7 21.83
5id30may02-12:32 33.0 1.0 #1B 0.665 0.661 0.6630 16.09 #1B 0.670 0.672 0.6710 16.30 16.20 0.1 1.3 16.20
6id30may02-13:14 75.0 1.0 #1B 0.276 0.276 0.2760 5.91 #1B 0.263 0.265 0.2640 5.59 5.75 0.2 5.5 5.75
7id30may02-13:16 77.0 1.0 #1B 0.130 0.131 0.1305 2.08 #1B 0.140 0.142 0.1410 2.36 2.22 0.2 12.5 2.22
8id30may02-13:18 79.0 1.0 #1B 0.106 0.106 0.1060 1.43 #1B 0.096 0.096 0.0960 1.17 1.30 0.2 20.2 1.30
9id30may02-13:22 83.0 1.0 #1B 0.089 0.090 0.0895 1.00 #1B 0.091 0.092 0.0915 1.05 1.03 0.0 5.1 1.03
10id30may02-13:26 87.0 1.0 #1B 0.060 0.061 0.0605 0.24 #1B 0.051 0.053 0.0520 0.01 0.13 0.2 178.9 0.13
11id30may02-13:30 91.0 1.0 #1B 0.050 0.050 0.0500 0.00 #1B 0.047 0.046 0.0465 0.00 0.00 0.0 0.0 0.00
12id30may02-13:40 101.0 1.0 #1B 0.051 0.051 0.0510 0.00 #1B 0.046 0.048 0.0470 0.00 0.00 0.0 0.0 0.00
13id30may02-13:50 111.0 1.0 #1B 0.053 0.052 0.0525 0.03 #1B 0.052 0.053 0.0525 0.03 0.03 0.0 0.0 0.03
14id30may02-14:00 121.0 1.0 #1B 0.072 0.073 0.0725 0.55 #1B 0.069 0.071 0.0700 0.49 0.52 0.0 12.7 0.52
15id30may02-14:20 141.0 1.0 #1B 0.090 0.091 0.0905 1.03 #1B 0.101 0.099 0.1000 1.28 1.15 0.2 21.7 1.15
Notes:
1. Dilution factor applied to calculated Nitrate mean to yield actual sample Nitrate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
Absorbance
Measurement B
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 Table A-246.  Raw data from dissolved (< 0.45 µm) sulfate analysis of the 30-May-02 storm event 





SO4        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.001 0.97
Event Sampling Date: Standard 10 1.0 0.128 9.55
Sampled By: Standard 20 1.0 0.253 18.00
Test Date: Standard 30 1.0 0.453 31.51
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2081
Cumul.
Elapsed Calculated Calculated SO4 Sample 
Time DF
1 SO4 Vial SO4 Mean
2 
Std. SO4 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 10.0 #1B3 0.740 0.738 0.7390 50.84 #1B 0.715 0.715 0.7150 49.22 50.03 1.1 3.2 500.27
2id30may02-12:09 10.0 10.0 #1B 0.643 0.643 0.6430 44.35 #1B 0.631 0.629 0.6300 43.47 43.91 0.6 2.0 439.12
3id30may02-12:12 13.0 10.0 #1B 0.630 0.629 0.6295 43.44 #1B 0.626 0.626 0.6260 43.20 43.32 0.2 0.5 433.21
4id30may02-12:18 19.0 10.0 #1B 0.625 0.624 0.6245 43.10 #1B 0.616 0.617 0.6165 42.56 42.83 0.4 1.3 428.31
5id30may02-12:32 33.0 10.0 #1B 0.540 0.539 0.5395 37.36 #1B 0.516 0.517 0.5165 35.80 36.58 1.1 4.2 365.81
6id30may02-13:14 75.0 10.0 #1B 0.170 0.170 0.1700 12.39 #1B 0.158 0.159 0.1585 11.61 12.00 0.5 6.5 120.03
7id30may02-13:16 77.0 5.0 #1B 0.154 0.154 0.1540 11.31 #1B 0.134 0.134 0.1340 9.96 10.64 1.0 12.7 53.18
8id30may02-13:18 79.0 2.5 #1B 0.142 0.142 0.1420 10.50 #1B 0.136 0.137 0.1365 10.13 10.31 0.3 3.6 25.79
9id30may02-13:22 83.0 2.5 #1B 0.026 0.026 0.0260 2.66 #1B 0.012 0.013 0.0125 1.75 2.21 0.6 41.3 5.52
10id30may02-13:26 87.0 1.0 #1B 0.015 0.015 0.0150 1.92 #1B 0.012 0.013 0.0125 1.75 1.83 0.1 9.2 1.83
11id30may02-13:30 91.0 1.0 #1B 0.018 0.017 0.0175 2.09 #1B 0.010 0.010 0.0100 1.58 1.83 0.4 27.6 1.83
12id30may02-13:40 101.0 1.0 #1B 0.024 0.023 0.0235 2.49 #1B 0.014 0.014 0.0140 1.85 2.17 0.5 29.5 2.17
13id30may02-13:50 111.0 1.0 #1B 0.037 0.037 0.0370 3.41 #1B 0.027 0.028 0.0275 2.76 3.08 0.5 20.8 3.08
14id30may02-14:00 121.0 1.0 #1B 0.190 0.190 0.1900 13.74 #1B 0.171 0.170 0.1705 12.43 13.08 0.9 10.1 13.08
15id30may02-14:20 141.0 1.0 #1B 0.400 0.400 0.4000 27.93 #1B 0.378 0.378 0.3780 26.45 27.19 1.1 5.5 27.19
Notes:
1. Dilution factor applied to calculated  Sulfate mean to yield actual sample  Sulfate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
Absorbance
Measurement B
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Table A-247.  Raw data from dissolved (< 0.45 µm) chloride analysis of the 30-May-02 storm event 





Cl-        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.000 -4.22
Event Sampling Date: Standard 10 1.0 0.485 15.11
Sampled By: Standard 20 1.0 0.670 22.48
Test Date: Standard 30 1.0 0.776 26.70
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: Mer- A2004; Ferric- A2008 
Cumul.
Elapsed Calculated Calculated Cl- Sample 
Time DF1 Cl-  Vial Cl- Mean2 Std. Cl- 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 5.0 #1B3 0.529 0.528 0.5285 16.84 #1B 0.541 0.541 0.5410 17.34 17.09 0.4 2.9 85.45
2id30may02-12:09 10.0 5.0 #1B 0.468 0.469 0.4685 14.45 #1B 0.454 0.453 0.4535 13.85 14.15 0.4 4.2 70.76
3id30may02-12:12 13.0 5.0 #1B 0.473 0.473 0.4730 14.63 #1B 0.462 0.460 0.4610 14.15 14.39 0.3 3.3 71.95
4id30may02-12:18 19.0 5.0 #1B 0.478 0.477 0.4775 14.81 #1B 0.472 0.472 0.4720 14.59 14.70 0.2 1.5 73.50
5id30may02-12:32 33.0 5.0 #1B 0.378 0.378 0.3780 10.84 #1B 0.409 0.408 0.4085 12.06 11.45 0.9 10.6 57.26
6id30may02-13:14 75.0 5.0 #1B 0.269 0.268 0.2685 6.48 #1B 0.261 0.261 0.2610 6.18 6.33 0.2 4.7 31.66
7id30may02-13:16 77.0 2.5 #1B 0.186 0.187 0.1865 3.22 #1B 0.184 0.184 0.1840 3.12 3.17 0.1 3.1 7.91
8id30may02-13:18 79.0 1.0 #1B 0.220 0.220 0.2200 4.55 #1B 0.236 0.236 0.2360 5.19 4.87 0.5 13.1 4.87
9id30may02-13:22 83.0 1.0 #1B 0.142 0.142 0.1420 1.44 #1B 0.150 0.150 0.1500 1.76 1.60 0.2 19.9 1.60
10id30may02-13:26 87.0 1.0 #1B 0.072 0.072 0.0720 0.00 #1B 0.069 0.069 0.0690 0.00 0.00 0.0 0.0 0.00
11id30may02-13:30 91.0 1.0 #1B 0.050 0.050 0.0500 0.00 #1B 0.052 0.052 0.0520 0.00 0.00 0.0 0.0 0.00
12id30may02-13:40 101.0 1.0 #1B 0.074 0.074 0.0740 0.00 #1B 0.078 0.078 0.0780 0.00 0.00 0.0 0.0 0.00
13id30may02-13:50 111.0 1.0 #1B 0.109 0.110 0.1095 0.15 #1B 0.111 0.112 0.1115 0.23 0.19 0.1 42.6 0.19
14id30may02-14:00 121.0 1.0 #1B 0.157 0.156 0.1565 2.02 #1B 0.156 0.156 0.1560 2.00 2.01 0.0 1.0 2.01
15id30may02-14:20 141.0 1.0 #1B 0.302 0.302 0.3020 7.82 #1B 0.306 0.306 0.3060 7.98 7.90 0.1 2.0 7.90
Notes:
1. Dilution factor applied to calculated  Chloride mean to yield actual sample Chloride.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
Absorbance
Measurement B
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Table A-248.  Raw data from dissolved (< 0.45 µm) organic carbon analysis of the 30-May-02 storm event 







DOC    
[mg/L]
Spectrophotometer: Shimadzu TOC-5050A Blank 0 1.0 -0.2 0.33
Event Sampling Date: Standard 20 1.0 20.3 20.48
Sampled By: Standard 50 1.0 49.6 49.30
Test Date: Standard 100 1.0 100.6 99.51
Time 0 for Event: Standard 200 1.0 203.1 200.37
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Cumul.
Elapsed Corrected Corrected DOC Sample 
Time DF1 DOC  Vial DOC Mean2 Std. DOC
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-11:59 0.0
1id30may02-12:03 4.0 1.0 #1B3 206.6 200.4 203.5 200.76 #1B 209.3 203.9 206.6 203.81 202.3 2.2 1.5 202.3
2id30may02-12:09 10.0 1.0 #1B 177.4 176.4 176.9 174.59 #1B 169.0 167.4 168.2 166.03 170.3 6.1 5.0 170.3
3id30may02-12:12 13.0 1.0 #1B 162.0 160.3 161.2 159.09 #1B 163.3 163.3 163.3 161.21 160.2 1.5 1.3 160.2
4id30may02-12:18 19.0 1.0 #1B 85.4 85.5 85.5 84.61 #1B 84.2 84.9 84.6 83.74 84.2 0.6 1.0 84.2
5id30may02-12:32 33.0 1.0 #1B 87.1 85.4 86.3 85.43 #1B 86.9 84.9 85.9 85.04 85.2 0.3 0.5 85.2
6id30may02-13:14 75.0 1.0 #1B 60.0 59.9 59.9 59.48 #1B 61.9 60.9 61.4 60.93 60.2 1.0 2.4 60.2
7id30may02-13:16 77.0 1.0 #1B 23.8 24.3 24.0 24.15 #1B 24.8 24.4 24.6 24.72 24.4 0.4 2.4 24.4
8id30may02-13:18 79.0 1.0 #1B 17.1 16.8 17.0 17.23 #1B 17.4 16.8 17.1 17.35 17.3 0.1 0.7 17.3
9id30may02-13:22 83.0 1.0 #1B 7.4 7.8 7.6 8.02 #1B 7.6 8.2 7.9 8.30 8.2 0.2 3.5 8.2
10id30may02-13:26 87.0 1.0 #1B 5.7 5.4 5.5 5.96 #1B 6.0 5.2 5.6 6.04 6.0 0.1 1.2 6.0
11id30may02-13:30 91.0 1.0 #1B 3.9 3.8 3.9 4.35 #1B 3.2 3.6 3.4 3.91 4.1 0.3 10.7 4.1
12id30may02-13:40 101.0 1.0 #1B 4.9 4.0 4.4 4.88 #1B 4.7 4.8 4.8 5.23 5.1 0.2 6.9 5.1
13id30may02-13:50 111.0 1.0 #1B 6.0 5.1 5.6 6.01 #1B 6.5 5.5 6.0 6.45 6.2 0.3 7.1 6.2
14id30may02-14:00 121.0 1.0 #1B 8.5 8.3 8.4 8.82 #1B 9.6 9.1 9.3 9.72 9.3 0.6 9.7 9.3
15id30may02-14:20 141.0 1.0 #1B 15.4 14.8 15.1 15.38 #1B 16.1 15.5 15.8 16.07 15.7 0.5 4.4 15.7
Notes:
1. Dilution factor applied to calculated DOC mean to yield actual sample DOC.
    Dilution factor shown  for sample is the same for all three replicates of that sample.
2. Arithmetic mean of three replicates.
3. Sample vial was rinsed and reused for each analysis.
Concentration
Measurement B
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Table A-249.  Characterization and chronology summary for the 16-Jun-02 storm event 
Raw3
Event Date Military Increm.1 Cumul. Mil.2 Sample Mil. Precip.
Precipitation: Light Time Precip. Precip. Time Taken Time (inch)
Previous Dry Hrs: 188 (min) (inch) (inch) 12:15 Storm Chasers Arrive 12:36 0.01
Traffic: Moderate 12:15 0.01 0.01 Sprinkle starts 12:58 0.01
Time Line: 12:30 to 13:04 12:30 0.01 0.02 12:16 Sprinkle increases 13:18 0.01
Readings Taken by: CMD, EEK, JCK, NRM 12:45 0.01 0.03 12:30 Rain Starts 13:41 0.01
Experimental Storm 13:00 0.01 0.04 Time = 0 Total 0.04
System: Charcterization 13:15 0.01 0.05 2 min. = 131 vehicles
Experimental Site E.Lakeshore 0.05 12:37 #1 1 L = 40 sec.
Experimental Station 12:41 #2 1 L = 18.19 sec.
Site Location: Baton Rouge, LA 12:43 #3 1 L = 18.41 sec.
12:44 #4 1 L = 19.50 sec.
12:45 $5 1 L = 21.65 sec.
2 min. = 124 vehicles
12:46 #6 1 L = 24.04 sec.
Rain slacks 
12:47 #7 1 L = 24.60 sec.
12:48 #8 1 L = 27.47 sec.
Time to4 Vessel Calc. 12:49 #9 1 L = 30.31 sec.
Military Elapsed Fill Volume Flow Increm. Cumul. 12:51 #10 1 L = 36.85 sec.
Time Time Vessel Rate Volume Vol. 12:53 #11 1 L = 40.91 sec.
(min) (sec) (L) (L/min) (L) (L) 12:55 #12 1 L = 48.28 sec.
12:30 12:57 #13 1 L = 58.16 sec.
12:37 4.0 40.0 1.0 1.5 1.0 1.0 Rain Stops 
12:41 8.0 18.2 1.0 3.3 9.6 10.6 13:00 #14 1 L = 81 sec.
12:43 10.0 18.4 1.0 3.3 6.6 17.2 2 min. = 118 vehicles
12:44 11.0 19.5 1.0 3.1 3.2 20.3 Sprinkle starts
12:45 12.0 21.7 1.0 2.8 2.9 23.2 13:04 #15 1 L = 75 sec.
12:46 13.0 20.0 1.0 3.0 2.9 26.1 End of runoff
12:47 14.0 24.6 1.0 2.4 2.7 28.8 13:15 2 min. = 137 vehicles
12:48 15.0 27.5 1.0 2.2 2.3 31.2
12:49 16.0 30.3 1.0 2.0 2.1 33.2
12:51 18.0 36.9 1.0 1.6 3.6 36.8
12:53 20.0 40.9 1.0 1.5 3.1 39.9
12:55 22.0 48.3 1.0 1.2 2.7 42.7
12:57 24.0 58.2 1.0 1.0 2.3 44.9
13:00 27.0 81.0 1.0 0.7 2.7 47.6
13:04 31.0 75.0 1.0 0.8 3.1 50.7
50.7
Traffic
Elapsed Vehicle Flow Increm. Cumul.
Time Count / Count/ Traffic Traffic
(min) 2.00 min min (veh) (veh)
0.0 131.0 65.5 0.0 0.0
15.0 124.0 62.0 956.3 956.3
30.0 118.0 59.0 907.5 1863.8
34.0 NA 62(5) 236.0 2099.8
45.0 137.0 68.5
Notes:
1. Incremental precipitation calculated from measured 
    precipitation data for comparison with the hydrograph.
2. Mil. = military time
3. Precipitation recorded onsite by raingage (Sigma 950)
4. Timed volumetric flow measurements adjusted for    
    flow intensities between  1-L, 5-L and 10-L containers.
5. Unmeasured increment: Traffic Flow interpolated  
2099.8     from measured data.Vehicle loading during storm event (vehicles)




Beginning of Observed Precipitation (time = 0)
Total Volume (VT) (L)

































Sample Elapsed Flow  Total Total 
ID2 Time Rate SSC VSSC Total COD Dissolved COD Alkalinity Turbidity
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 553.3 288.0 0.52 1550.25 1029.0 0.66 82.5 377.6
2i16jun02-12:41 8.0 3.3 214.0 106.0 0.50 1081.50 830.3 0.77 64.5 281.2
3i16jun02-12:43 10.0 3.3 197.3 96.0 0.49 995.25 744.0 0.75 61.5 287.8
4i16jun02-12:44 11.0 3.1 160.0 81.3 0.51 946.50 720.3 0.76 61.5 240.4
5i16jun02-12:45 12.0 2.8 144.7 80.7 0.56 886.50 709.0 0.80 57.5 223.6
6i16jun02-12:46 13.0 3.0 125.8 70.9 0.56 879.00 681.5 0.78 59.5 212.6
7i16jun02-12:47 14.0 2.4 110.7 60.7 0.55 861.50 677.8 0.79 56.5 231.4
8i16jun02-12:48 15.0 2.2 108.0 63.6 0.59 852.75 605.3 0.71 55.0 216.6
9i16jun02-12:49 16.0 2.0 94.2 55.6 0.59 830.25 701.5 0.84 55.5 193.2
10i16jun02-12:51 18.0 1.6 89.7 53.0 0.59 860.25 624.0 0.73 57.0 214.8
11i16jun02-12:53 20.0 1.5 100.6 57.0 0.57 831.50 606.5 0.73 59.5 198.8
12i16jun02-12:55 22.0 1.2 92.0 59.1 0.64 831.50 622.8 0.75 64.0 178.8
13i16jun02-12:57 24.0 1.0 82.2 53.3 0.65 799.00 627.8 0.79 58.5 189.0
14i16jun02-13:00 27.0 0.7 83.7 54.1 0.65 791.50 596.5 0.75 58.5 183.6
15i16jun02-13:04 31.0 0.8 99.6 56.4 0.57 769.00 576.5 0.75 60.5 156.0
179.2 95.6 965.2 720.8 61.7 241.4
9.1 4.8 48.9 36.5 3.1 12.2
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. ƒd
4 :  Dissolved Fraction = Dissolved COD / Total COD.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
ELAB:118:LSU pH:[4] [7] [10] (slope = 99.9%)
 STORM CHARACTERIZATION SUMMARY FOR 16 JUNE 2002 STORM EVENT (PAGE 1 OF 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Equipment Type Model Equipment Standard Concentration
Classification
1413 µS/cm
Combination Redox Electrode Orion 290A ELAB:118:LSU  ORP:+420 mv @ 25oC
ELAB:118:LSU
Orion 290A
Turbidimeter Hach 2100AN IS
D.O. Meter YSI 85





Calculated Mean of Laboratory Analysis Data1
Suspended Solids Chemical Oxygen Demand
Location
ELAB:118:LSU
Spectrophotometer (COD, ions) Hach DR/2010 ELAB:118:LSU
N/A
ELAB:118:LSU 4000-200 NTU 
Combination pH Electrode
 
             
 471
Table A-251.  Summary of probe-based analysis for the 16-Jun-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
7094 Orion 290A ELAB:118:LSU 16-Jun-2002
8863 Orion 290A ELAB:118:LSU 16-Jun-2002
96E49420 YSI 85 ELAB:118:LSU N/A
96E49420 YSI 85 ELAB:118:LSU N/A
H47901-60 Hach 2100AN IS ELAB:118:LSU 16-Jun-2002
49315-00 Hach DR/2010 ELAB:118:LSU 20-Jun-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate pH TDS Redox Temp D.O. Conductivity
(min) (L/min) (uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 6.8 701.5 459.8 23.6 6.2 1438.0
2i16jun02-12:41 8.0 3.3 7.1 616.5 450.8 24.1 6.7 1269.0
3i16jun02-12:43 10.0 3.3 7.1 542.0 448.1 23.9 6.0 1119.5
4i16jun02-12:44 11.0 3.1 7.1 527.5 450.4 22.4 7.2 1088.5
5i16jun02-12:45 12.0 2.8 7.1 504.5 447.8 23.2 6.5 1042.0
6i16jun02-12:46 13.0 3.0 7.1 489.5 447.0 24.1 6.9 1011.5
7i16jun02-12:47 14.0 2.4 7.2 472.5 445.2 23.5 6.7 978.0
8i16jun02-12:48 15.0 2.2 7.1 460.5 445.9 23.5 6.7 952.5
9i16jun02-12:49 16.0 2.0 7.2 450.5 444.3 21.9 7.0 933.5
10i16jun02-12:51 18.0 1.6 7.2 440.5 442.9 22.4 7.0 911.5
11i16jun02-12:53 20.0 1.5 7.2 438.0 441.9 23.7 6.5 908.0
12i16jun02-12:55 22.0 1.2 7.2 432.5 440.6 23.1 6.8 896.0
13i16jun02-12:57 24.0 1.0 7.2 426.0 439.1 21.6 7.6 884.0
14i16jun02-13:00 27.0 0.7 7.3 433.0 438.2 22.9 6.9 897.5
15i16jun02-13:04 31.0 0.8 7.2 431.0 437.5 21.6 7.2 894.5
7.0 513.9 442.5 23.0 6.6 1060.9
26.0 0.3
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
pH:[4] [7] [10] (slope = 99.9%)




Calculated Mean of Probe-Based Analysis Data1
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Table A-252.  Summary of ion-based analysis for the 16-Jun-02 storm event 
Serial Model Equipment Calib.
# ID Classification Location Date
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
49315-00 DR/2010 ELAB:118:LSU 13-Jun-2002
563986 TOC-5050A CEBA:3204:LSU 26-Jun-2002
Cum. Calc.
Sample Elapsed Flow  
ID2 Time Rate PO42- NO3- SO4- Cl
- DOC
(min) (L/min) [mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 2.49 14.66 608.89 51.21 235.33
2i16jun02-12:41 8.0 3.3 1.86 12.83 533.38 48.82 204.60
3i16jun02-12:43 10.0 3.3 1.34 11.78 420.88 41.05 183.42
4i16jun02-12:44 11.0 3.1 1.26 11.52 440.47 32.00 169.99
5i16jun02-12:45 12.0 2.8 1.23 10.91 413.28 37.08 170.53
6i16jun02-12:46 13.0 3.0 1.15 9.98 379.49 27.79 165.98
7i16jun02-12:47 14.0 2.4 1.11 9.06 381.86 31.59 157.08
8i16jun02-12:48 15.0 2.2 1.19 9.41 345.03 29.67 152.38
9i16jun02-12:49 16.0 2.0 1.02 9.64 343.18 32.21 150.53
10i16jun02-12:51 18.0 1.6 1.25 10.57 351.11 29.75 154.17
11i16jun02-12:53 20.0 1.5 1.06 9.78 316.82 29.38 148.57
12i16jun02-12:55 22.0 1.2 0.99 9.76 306.01 36.18 147.26
13i16jun02-12:57 24.0 1.0 0.89 10.08 313.78 34.81 141.21
14i16jun02-13:00 27.0 0.7 0.91 10.76 322.40 35.68 142.37
15i16jun02-13:04 31.0 0.8 1.00 10.51 313.95 38.02 142.12
1.38 11.13 412.92 37.63 172.06
0.07 0.56 20.92 1.91 8.72
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Total Mass (g)
Calculated Mean of Ion-Based Analysis Data1
Spectrophotometer (Cl-) 0, 10, 20, 30 mg/L
Event Mean Concentration3 [mg/L]
0, 4, 6, 8, 10 mg/L
0, 10, 20, 30 mg/L
0, 20, 50, 100, 200 mg/LTOC Analyzer (DOC)








Field & Laboratory Analytical Equipment Information
Equipment Type
Equipment Calibration Information
0, 0.15, 0.3, 0.45, 0.6 mg/L
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Table A-253.  Summary of dissolved (< 0.45 µm) metal analysis for the 16-Jun-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 3.61 123.2 445.2 2.2 -62.2 -134.9 2.2 666.0 1445.3 2.2 113.9 247.1 2.2 64.135 139.2
2i16jun02-12:41 8.0 3.3 3.61 107.4 387.9 2.2 -65.4 -142.0 2.2 433.4 940.5 2.2 79.9 173.4 2.2 33.675 73.1
3i16jun02-12:43 10.0 3.3 3.61 127.2 459.7 2.2 -69.2 -150.2 2.2 370.8 804.7 2.2 110.4 239.7 2.2 57.473 124.7
4i16jun02-12:44 11.0 3.1 3.61 140.5 507.6 2.2 -64.8 -140.5 2.2 336.6 730.4 2.2 91.9 199.5 2.2 45.114 97.9
5i16jun02-12:45 12.0 2.8 3.61 137.8 497.9 2.2 -65.8 -142.8 2.2 321.2 697.0 2.2 76.3 165.6 2.2 33.105 71.8
6i16jun02-12:46 13.0 3.0 3.61 115.5 417.3 2.2 -66.9 -145.2 2.2 310.7 674.3 2.2 145.2 315.1 2.2 25.059 54.4
7i16jun02-12:47 14.0 2.4 3.61 112.4 406.2 2.2 -72.0 -156.3 2.2 301.6 654.5 2.2 88.7 192.5 2.2 24.96 54.2
8i16jun02-12:48 15.0 2.2 3.61 147.4 532.6 2.2 -73.3 -159.1 2.2 276.1 599.1 2.2 104.3 226.4 2.2 36.189 78.5
9i16jun02-12:49 16.0 2.0 3.61 120.8 436.3 2.2 -62.9 -136.5 2.2 268.3 582.2 2.2 77.1 167.4 2.2 27.914 60.6
10i16jun02-12:51 18.0 1.6 3.61 118.9 429.6 2.2 -68.3 -148.3 2.2 253.5 550.1 2.2 316.2 686.1 2.2 28.059 60.9
11i16jun02-12:53 20.0 1.5 3.61 113.4 409.7 2.2 -74.8 -162.4 2.2 239.7 520.1 2.2 65.8 142.7 2.2 64.293 139.5
12i16jun02-12:55 22.0 1.2 3.61 129.9 469.2 2.2 -67.8 -147.0 2.2 228.8 496.6 2.2 79.0 171.3 2.2 14.789 32.1
13i16jun02-12:57 24.0 1.0 3.61 141.7 511.8 2.2 -67.3 -146.1 2.2 222.4 482.7 2.2 828.3 1797.4 2.2 41.142 89.3
14i16jun02-13:00 27.0 0.7 3.61 115.6 417.8 2.2 -67.0 -145.4 2.2 200.8 435.8 2.2 93.7 203.2 2.2 30.716 66.7
15i16jun02-13:04 31.0 0.8 3.61 106.8 385.7 2.2 -71.8 -155.9 2.2 189.0 410.2 2.2 73.2 158.9 2.2 30.203 65.5
437.6 -144.6 741.8 310.0 84.4
22.2 -7.3 37.6 15.7 4.3
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ni (m/z = 58)
 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 1 OF 6)
Al (m/z = 27)
Dissolved (Aqueous) Fraction 







Table A-253 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 16-Jun-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 2.2 126.4 274.2 2.2 858.1 1862.1 2.2 91.6 198.8 2.2 18.1 39.3 2.2 28.1 61.0
2i16jun02-12:41 8.0 3.3 2.2 104.3 226.4 2.2 518.8 1125.7 2.2 88.0 191.1 2.2 13.1 28.5 2.2 18.8 40.9
3i16jun02-12:43 10.0 3.3 2.2 102.9 223.3 2.2 517.0 1121.9 2.2 82.0 178.0 2.2 12.0 26.0 2.2 23.4 50.8
4i16jun02-12:44 11.0 3.1 2.2 85.1 184.7 2.2 419.6 910.5 2.2 78.2 169.7 2.2 10.2 22.2 2.2 16.1 34.9
5i16jun02-12:45 12.0 2.8 2.2 85.6 185.7 2.2 414.4 899.2 2.2 77.9 168.9 2.2 11.0 24.0 2.2 20.1 43.6
6i16jun02-12:46 13.0 3.0 2.2 95.2 206.6 2.2 401.1 870.4 2.2 68.8 149.4 2.2 11.3 24.6 2.2 32.8 71.1
7i16jun02-12:47 14.0 2.4 2.2 90.6 196.6 2.2 380.3 825.2 2.2 90.5 196.4 2.2 12.5 27.2 2.2 15.3 33.3
8i16jun02-12:48 15.0 2.2 2.2 85.4 185.4 2.2 368.3 799.3 2.2 88.7 192.5 2.2 11.3 24.5 2.2 29.5 64.0
9i16jun02-12:49 16.0 2.0 2.2 89.1 193.4 2.2 382.8 830.7 2.2 82.0 178.0 2.2 10.6 23.0 2.2 40.8 88.5
10i16jun02-12:51 18.0 1.6 2.2 89.9 195.2 2.2 341.5 740.9 2.2 80.6 174.9 2.2 8.7 18.8 2.2 26.7 57.9
11i16jun02-12:53 20.0 1.5 2.2 79.6 172.8 2.2 345.4 749.6 2.2 89.2 193.5 2.2 9.3 20.1 2.2 27.6 60.0
12i16jun02-12:55 22.0 1.2 2.2 81.9 177.8 2.2 341.6 741.2 2.2 82.7 179.5 2.2 10.1 22.0 2.2 28.6 62.2
13i16jun02-12:57 24.0 1.0 2.2 93.1 202.0 2.2 361.9 785.3 2.2 88.9 193.0 2.2 12.3 26.6 2.2 46.8 101.6
14i16jun02-13:00 27.0 0.7 2.2 91.3 198.1 2.2 318.9 692.0 2.2 75.1 163.0 2.2 10.8 23.5 2.2 43.5 94.3
15i16jun02-13:04 31.0 0.8 2.2 85.7 186.0 2.2 322.0 698.7 2.2 67.5 146.5 2.2 10.6 22.9 2.2 25.0 54.3
206.3 985.6 179.1 25.7 58.0
10.5 49.9 9.1 1.3 2.9
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Event Mean Concentration4[µg/L]
Total Mass (mg)
 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 2 OF 6)
As (m/z = 75)
Dissolved (Aqueous) Fraction 






Table A-253 (continued).  Summary of dissolved (< 0.45 µm) metal analysis for the 16-Jun-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 3.61 32970.5 119124.1 3.61 3170.6 11455.4 3.61 37549.5 135668.1 2.2 23482.8 50957.6 2.2 -1.1 -2.4 2.2 333.0 722.5
2i16jun02-12:41 8.0 3.3 3.61 24688.1 89199.3 3.61 2519.4 9102.6 3.61 37422.4 135208.9 2.2 14669.3 31832.5 2.2 -4.1 -8.9 2.2 281.6 611.1
3i16jun02-12:43 10.0 3.3 3.61 21777.0 78681.4 3.61 2160.6 7806.4 3.61 35963.0 129936.3 2.2 11623.2 25222.4 2.2 6.6 14.4 2.2 273.1 592.7
4i16jun02-12:44 11.0 3.1 3.61 20641.7 74579.3 3.61 2091.7 7557.5 3.61 36076.0 130344.2 2.2 9225.0 20018.3 2.2 -7.8 -16.8 2.2 262.2 568.9
5i16jun02-12:45 12.0 2.8 3.61 20218.0 73048.7 3.61 2030.6 7336.6 3.61 33732.2 121876.0 2.2 3968.1 8610.9 2.2 0.4 0.8 2.2 283.0 614.0
6i16jun02-12:46 13.0 3.0 3.61 19807.4 71565.2 3.61 1957.3 7071.7 3.61 34162.9 123432.2 2.2 3761.4 8162.2 2.2 0.3 0.7 2.2 260.1 564.3
7i16jun02-12:47 14.0 2.4 3.61 19454.9 70291.5 3.61 1898.2 6858.2 3.61 34669.8 125263.9 2.2 3638.6 7895.7 2.2 -5.7 -12.3 2.2 262.5 569.6
8i16jun02-12:48 15.0 2.2 3.61 18627.9 67303.4 3.61 1799.4 6501.5 3.61 33555.8 121238.8 2.2 3417.8 7416.7 2.2 -0.9 -2.0 2.2 255.5 554.4
9i16jun02-12:49 16.0 2.0 3.61 18576.9 67119.4 3.61 1810.4 6540.9 3.61 34778.8 125657.5 2.2 3432.7 7449.0 2.2 3.3 7.2 2.2 249.5 541.4
10i16jun02-12:51 18.0 1.6 3.61 18656.0 67405.2 3.61 1804.3 6519.2 3.61 33333.6 120435.9 2.2 3473.3 7537.0 2.2 -5.8 -12.6 2.2 253.4 550.0
11i16jun02-12:53 20.0 1.5 3.61 17954.0 64868.6 3.61 1721.9 6221.3 3.61 33442.5 120829.5 2.2 3196.1 6935.5 2.2 -5.7 -12.3 2.2 252.1 547.0
12i16jun02-12:55 22.0 1.2 3.61 18519.0 66910.0 3.61 1760.6 6361.1 3.61 33082.7 119529.3 2.2 3322.3 7209.4 2.2 -1.7 -3.8 2.2 253.9 551.1
13i16jun02-12:57 24.0 1.0 3.61 18396.4 66467.0 3.61 1763.5 6371.7 3.61 34474.7 124558.7 2.2 3114.0 6757.4 2.2 0.4 0.9 2.2 266.7 578.8
14i16jun02-13:00 27.0 0.7 3.61 17795.3 64295.2 3.61 1779.2 6428.2 3.61 33659.1 121612.1 2.2 3075.5 6673.9 2.2 -7.6 -16.6 2.2 270.0 585.8
15i16jun02-13:04 31.0 0.8 3.61 17840.4 64458.4 3.61 1790.3 6468.5 3.61 34331.4 124040.9 2.2 3084.3 6692.9 2.2 -4.8 -10.3 2.2 273.6 593.7
77331.6 7624.8 125873.6 18265.1 -4.4 587.4
3918.1 386.3 6377.5 925.4 -0.2 29.8
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 3.33.
4.  Dilution factor were calculated by multiplying original dilution factors (1.085) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Total Mass (mg)
Mg (m/z = 24) Ca (m/z = 44)Na (m/z = 23) Ba (m/z = 138)
Dissolved (Aqueous) Fraction 
 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 3 OF 6)
Event Mean Concentration5 [µg/L]







Table A-254.  Summary of particulate metal analysis for the 16-Jun-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF4 data conc. DF4 data conc. DF4 data conc. DF4 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 8.34 1903.5 15865.9 3.3 -13.2 -44.1 3.3 82.4 274.9 3.3 4122.9 13745.6 3.3 33.0 110.1
2i16jun02-12:41 8.0 3.3 8.34 1314.8 10958.6 3.3 -22.8 -75.9 3.3 51.4 171.3 3.3 2545.5 8486.6 3.3 13.9 46.4
3i16jun02-12:43 10.0 3.3 8.34 1344.5 11206.4 3.3 -30.8 -102.8 3.3 48.7 162.4 3.3 2433.8 8114.2 3.3 11.5 38.5
4i16jun02-12:44 11.0 3.1 8.34 1010.1 8419.2 3.3 -24.0 -80.2 3.3 40.6 135.5 3.3 2170.8 7237.4 3.3 9.1 30.4
5i16jun02-12:45 12.0 2.8 8.34 1011.0 8426.7 3.3 -27.3 -91.1 3.3 38.0 126.6 3.3 2120.0 7068.0 3.3 -2.8 -9.4
6i16jun02-12:46 13.0 3.0 8.34 984.3 8203.8 3.3 4.1 13.8 3.3 37.2 124.1 3.3 2081.2 6938.8 3.3 15.0 50.0
7i16jun02-12:47 14.0 2.4 8.34 810.7 6757.3 3.3 -3.7 -12.2 3.3 36.3 120.9 3.3 1940.8 6470.7 3.3 30.0 100.1
8i16jun02-12:48 15.0 2.2 8.34 604.5 5038.5 3.3 -28.1 -93.6 3.3 28.8 96.0 3.3 1532.2 5108.3 3.3 -1.6 -5.4
9i16jun02-12:49 16.0 2.0 8.34 610.2 5086.3 3.3 -20.1 -67.1 3.3 27.0 90.1 3.3 1511.5 5039.4 3.3 30.5 101.6
10i16jun02-12:51 18.0 1.6 8.34 690.5 5755.0 3.3 -34.3 -114.3 3.3 27.3 91.1 3.3 1497.2 4991.8 3.3 -4.9 -16.5
11i16jun02-12:53 20.0 1.5 8.34 845.3 7045.6 3.3 -30.9 -102.9 3.3 29.2 97.4 3.3 1621.6 5406.3 3.3 -8.0 -26.6
12i16jun02-12:55 22.0 1.2 8.34 835.3 6962.6 3.3 -31.2 -104.1 3.3 23.6 78.7 3.3 1310.6 4369.7 3.3 35.3 117.7
13i16jun02-12:57 24.0 1.0 8.34 609.1 5076.8 3.3 -17.6 -58.8 3.3 23.0 76.8 3.3 1229.7 4099.8 3.3 24.0 80.1
14i16jun02-13:00 27.0 0.7 8.34 584.3 4870.4 3.3 -31.6 -105.3 3.3 23.0 76.6 3.3 1271.9 4240.5 3.3 15.4 51.5
15i16jun02-13:04 31.0 0.8 8.34 602.4 5020.6 3.3 -13.3 -44.2 3.3 32.9 109.8 3.3 1610.7 5370.1 3.3 16.9 56.2
8565.9 -73.0 136.0 7076.2 48.8
434.0 -3.7 6.9 358.5 2.5
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 4 OF 6)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction






Table A-254 (continued).  Summary of particulate metal analysis for the 16-Jun-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc. DF3 data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 3.3 57.5 191.8 3.3 443.0 1477.0 3.3 74.8 249.4 3.3 8.2 27.4 3.3 50.4 168.1
2i16jun02-12:41 8.0 3.3 3.3 30.4 101.2 3.3 211.7 705.8 3.3 79.8 266.2 3.3 8.7 29.1 3.3 26.6 88.7
3i16jun02-12:43 10.0 3.3 3.3 31.2 104.0 3.3 217.6 725.4 3.3 77.9 259.7 3.3 8.3 27.7 3.3 36.2 120.5
4i16jun02-12:44 11.0 3.1 3.3 21.5 71.7 3.3 190.2 634.2 3.3 78.3 261.0 3.3 8.2 27.4 3.3 44.1 147.2
5i16jun02-12:45 12.0 2.8 3.3 25.4 84.7 3.3 186.2 620.9 3.3 86.0 286.7 3.3 8.6 28.7 3.3 44.2 147.4
6i16jun02-12:46 13.0 3.0 3.3 31.9 106.3 3.3 181.8 606.2 3.3 81.5 271.6 3.3 8.8 29.2 3.3 31.1 103.7
7i16jun02-12:47 14.0 2.4 3.3 31.2 104.1 3.3 169.8 566.2 3.3 64.7 215.8 3.3 8.1 27.1 3.3 27.7 92.2
8i16jun02-12:48 15.0 2.2 3.3 30.9 103.0 3.3 159.8 532.8 3.3 86.0 286.7 3.3 8.4 28.1 3.3 43.1 143.6
9i16jun02-12:49 16.0 2.0 3.3 22.0 73.2 3.3 152.3 507.6 3.3 77.6 258.6 3.3 8.0 26.6 3.3 47.8 159.2
10i16jun02-12:51 18.0 1.6 3.3 24.7 82.3 3.3 163.7 545.8 3.3 78.3 261.1 3.3 8.1 27.0 3.3 39.4 131.4
11i16jun02-12:53 20.0 1.5 3.3 29.6 98.7 3.3 161.3 537.9 3.3 83.8 279.3 3.3 8.8 29.5 3.3 44.7 148.9
12i16jun02-12:55 22.0 1.2 3.3 13.2 44.0 3.3 156.4 521.5 3.3 91.2 304.1 3.3 9.1 30.2 3.3 29.8 99.4
13i16jun02-12:57 24.0 1.0 3.3 62.9 209.7 3.3 142.0 473.4 3.3 81.0 269.9 3.3 8.1 27.2 3.3 29.4 97.9
14i16jun02-13:00 27.0 0.7 3.3 19.5 65.1 3.3 146.3 487.7 3.3 75.0 250.1 3.3 10.1 33.8 3.3 34.1 113.8
15i16jun02-13:04 31.0 0.8 3.3 33.1 110.2 3.3 214.5 715.2 3.3 79.7 265.8 3.3 11.4 37.9 3.3 55.6 185.4
105.5 688.5 261.8 28.5 125.0
5.3 34.9 13.3 1.4 6.3
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
4.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Total Mass (mg)
Event Mean Concentration4[µg/L]
 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 5 OF 6)
Cu (m/z = 63)
Particulate Fraction






Table A-254 (continued).  Summary of particulate metal analysis for the 16-Jun-02 storm event 
 Cum Calc.
Elapsed Flow  Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample Time Rate DF3 data conc. DF3 data conc. DF3 data conc. DF data conc. DF data conc. DF data conc.
ID1 (min) (L/min) [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
Start of Rain-12:30
1i16jun02-12:37 4.0 1.5 8.34 702.7 5857.3 8.34 382.8 3190.7 8.34 6637.3 55321.6 3.3 2.4 8.1 3.3 -10.1 -33.6 3.3 289.8 966.1
2i16jun02-12:41 8.0 3.3 8.34 435.4 3628.7 8.34 238.5 1988.2 8.34 3911.1 32599.0 3.3 56.5 188.5 3.3 -2.1 -7.0 3.3 0.0 0.0
3i16jun02-12:43 10.0 3.3 8.34 553.3 4612.0 8.34 239.6 1997.3 8.34 4289.4 35751.9 3.3 51.4 171.3 3.3 1.5 5.1 3.3 289.8 966.1
4i16jun02-12:44 11.0 3.1 8.34 547.9 4566.4 8.34 207.8 1731.7 8.34 3208.2 26740.6 3.3 74.9 249.7 3.3 -5.9 -19.7 3.3 177.0 590.2
5i16jun02-12:45 12.0 2.8 8.34 542.1 4518.1 8.34 203.6 1697.3 8.34 2990.5 24925.8 3.3 71.4 238.1 3.3 -5.6 -18.7 3.3 177.9 593.2
6i16jun02-12:46 13.0 3.0 8.34 596.1 4968.2 8.34 190.5 1587.4 8.34 2537.0 21145.6 3.3 79.0 263.3 3.3 -1.8 -5.9 3.3 129.5 431.6
7i16jun02-12:47 14.0 2.4 8.34 565.5 4713.2 8.34 181.1 1509.9 8.34 2626.2 21889.7 3.3 87.6 292.2 3.3 -0.4 -1.5 3.3 122.9 409.7
8i16jun02-12:48 15.0 2.2 8.34 524.6 4372.9 8.34 155.8 1298.5 8.34 2372.2 19772.5 3.3 101.4 338.1 3.3 -5.1 -16.9 3.3 119.5 398.4
9i16jun02-12:49 16.0 2.0 8.34 431.3 3595.0 8.34 150.8 1256.8 8.34 2269.0 18911.8 3.3 99.0 329.9 3.3 -5.8 -19.4 3.3 114.3 381.2
10i16jun02-12:51 18.0 1.6 8.34 747.8 6233.3 8.34 157.3 1311.1 8.34 2072.6 17275.2 3.3 90.8 302.6 3.3 11.0 36.6 3.3 98.4 328.0
11i16jun02-12:53 20.0 1.5 8.34 671.3 5595.5 8.34 169.9 1415.9 8.34 2579.9 21503.7 3.3 82.8 276.1 3.3 4.6 15.4 3.3 98.1 327.2
12i16jun02-12:55 22.0 1.2 8.34 679.7 5664.9 8.34 146.8 1223.7 8.34 2541.7 21185.4 3.3 86.6 288.9 3.3 -3.4 -11.3 3.3 98.4 328.1
13i16jun02-12:57 24.0 1.0 8.34 743.3 6195.0 8.34 134.5 1120.7 8.34 2055.6 17133.6 3.3 93.0 310.0 3.3 -2.3 -7.8 3.3 105.2 350.7
14i16jun02-13:00 27.0 0.7 8.34 640.7 5340.4 8.34 142.0 1183.5 8.34 2280.2 19005.7 3.3 94.2 314.2 3.3 -3.3 -11.1 3.3 86.8 289.5
15i16jun02-13:04 31.0 0.8 8.34 664.5 5538.6 8.34 160.8 1340.7 8.34 2671.8 22269.6 3.3 90.0 300.0 3.3 -12.7 -42.4 3.3 80.4 268.1
4850.9 1723.6 27627.9 230.3 -8.2 444.3
245.8 87.3 1399.8 11.7 -0.4 22.5
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 5.
4.  Dilution factor were calculated by multiplying original dilution factors (1.667) by an addition ICP dilution factor of 2.
    *Dilution factors were chosen by examining previous data and determining the most appropriate dilution for each particular metal.
5.  Event Mean Concentration = (Total Mass of Constituent) / (Total Runoff Volume).  Total Runoff Volume = 50.7 L.  
Event Mean Concentration5 [µg/L]
Total Mass (mg)
Ba (m/z = 138)
 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 6 OF 6)
Particulate Fraction







                













5 DF6 Vt7 Mass
8 Mass9 Nt
10
ID (min) (µm) (µm) (µm) (µL/L) [mg/L] [mg/L] (mL)-1
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 2.715 3.50E+07 0.996 32.0 3.73 1.351 36.11 11.0 553.69 1439.60 553.33 2.03E+07
2i16jun02-12:41 8.0 3.112 3.50E+07 0.988 32.0 3.16 1.354 18.43 11.0 195.70 508.81 214.00 1.19E+07
3i16jun02-12:43 10.0 2.861 2.00E+07 0.991 32.0 3.48 1.355 26.07 10.0 219.72 571.26 197.33 9.94E+06
4i16jun02-12:44 11.0 3.137 3.00E+07 0.987 32.0 3.09 1.350 17.65 10.0 149.93 389.82 160.00 9.72E+06
5i16jun02-12:45 12.0 3.089 2.00E+07 0.989 32.0 3.04 1.349 17.81 10.0 137.21 356.74 144.67 9.33E+06
6i16jun02-12:46 13.0 3.121 2.50E+07 0.988 32.0 2.93 1.345 17.62 9.0 135.59 352.54 125.78 1.03E+07
7i16jun02-12:47 14.0 3.208 3.00E+07 0.983 32.0 2.94 1.345 17.26 9.0 139.68 363.17 110.67 1.05E+07
8i16jun02-12:48 15.0 2.965 2.00E+07 0.990 32.0 3.15 1.344 22.11 9.0 158.68 412.58 108.00 9.68E+06
9i16jun02-12:49 16.0 3.025 2.00E+07 0.991 32.0 2.91 1.341 19.49 8.0 138.11 359.08 94.22 1.07E+07
10i16jun02-12:51 18.0 3.028 2.00E+07 0.989 32.0 2.87 1.338 19.96 7.0 126.72 329.47 89.67 1.02E+07
11i16jun02-12:53 20.0 3.064 1.04E+07 0.985 32.0 2.95 1.340 20.17 6.0 64.05 166.52 100.56 4.77E+06
12i16jun02-12:55 22.0 3.141 3.50E+07 0.980 32.0 2.79 1.335 20.51 5.0 105.54 269.16 92.00 9.25E+06
13i16jun02-12:57 24.0 3.057 1.50E+07 0.985 32.0 2.90 1.336 20.73 5.0 104.64 272.06 82.22 8.17E+06
14i16jun02-13:00 27.0 3.002 1.00E+07 0.983 32.0 3.08 1.337 22.61 4.0 115.29 296.45 83.67 7.55E+06
15i16jun02-13:04 31.0 3.027 2.00E+07 0.978 32.0 3.35 1.341 23.53 4.0 141.16 91.75 99.56 7.16E+06
Notes:
     to yield actual particle counts.
7.  Total Volume Concentration = Σ(mean particle volume in each size range). 
1.  Power law function: (ΣNt)/lr = αlnv
-β, where Nt is the mean particle count for each size increment; lnv is the particle diameter corresponding to 
     each increment; and lr is the reference particle size at 1µm.  Data modeled using a single power law.
4.  Median particle diameter based on particle counts.  Power law equation with Nt = Σ(mean particle count)/2.
2.  n = number of particle size increments for each sample.
3.  Mean Particle Diameter = (Σ(mean particle count for each increment*increment particle diameter3)/Σ(mean particle diameter for each increment))1/3
5.  Median particle diameter based on mass using mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).





LISST SequoiaBaton Rouge, LA
Moderate















8.  Total Mass Concentration based on particle counts (Nt) and mean particle specific gravity of 2.6 (Hong Lin, Dissertation, Chap. 3, 2002).
9. Measured Mass Concentration based on mean value of SSC measurements for sample.















Table A-256.  Summary of total alkalinity analysis for the 16-Jun-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: pH Probe Calibration: Slope = 103%
Traffic: Event Sampling Date:
Time Line: Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 Analysis Date:
Readings Taken by: Conducted By: JCK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
Cumul.
Elapsed
Sample Time A B CV%
ID1 (min.) [mg/L] [mg/L]
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 86.0 79.0 6.0
2i16jun02-12:41 8.0 65.0 64.0 1.1
3i16jun02-12:43 10.0 62.0 61.0 1.1
4i16jun02-12:44 11.0 64.0 59.0 5.7
5i16jun02-12:45 12.0 59.0 56.0 3.7
6i16jun02-12:46 13.0 63.0 56.0 8.3
7i16jun02-12:47 14.0 57.0 56.0 1.3
8i16jun02-12:48 15.0 57.0 53.0 5.1
9i16jun02-12:49 16.0 56.0 55.0 1.3
10i16jun02-12:51 18.0 57.0 57.0 0.0
11i16jun02-12:53 20.0 59.0 60.0 1.2
12i16jun02-12:55 22.0 72.0 56.0 17.7
13i16jun02-12:57 24.0 61.0 56.0 6.0
14i16jun02-13:00 27.0 60.0 57.0 3.6
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Table A-257.  Raw data from total alkalinity analysis of the 16-Jun-02 storm event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: 188 pH Probe Calibration Slope = 103%
Traffic: Moderate Event Sampling Date:
Time Line: 12:30 to 13:04 Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 12:30 Analysis Date:
Readings Taken by: CMD, EEK, JCK, NRM Conducted By: JCK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 100.0 6.73 4.50 0.0 8.6 86.0
2i16jun02-12:41 8.0 100.0 7.10 4.51 8.6 15.1 65.0
3i16jun02-12:43 10.0 100.0 7.13 4.51 15.1 21.3 62.0
4i16jun02-12:44 11.0 100.0 7.09 4.45 21.3 27.7 64.0
5i16jun02-12:45 12.0 100.0 7.14 4.40 27.7 33.6 59.0
6i16jun02-12:46 13.0 100.0 7.12 4.53 33.6 39.9 63.0
7i16jun02-12:47 14.0 100.0 7.15 4.49 39.3 45.0 57.0
8i16jun02-12:48 15.0 100.0 7.15 4.50 0.0 5.7 57.0
9i16jun02-12:49 16.0 100.0 7.19 4.47 5.7 11.3 56.0
10i16jun02-12:51 18.0 100.0 7.19 4.46 11.3 17.0 57.0
11i16jun02-12:53 20.0 100.0 7.19 4.47 17.0 22.9 59.0
12i16jun02-12:55 22.0 100.0 7.22 4.09 22.9 30.1 72.0
13i16jun02-12:57 24.0 100.0 7.22 4.36 30.1 36.2 61.0
14i16jun02-13:00 27.0 100.0 7.28 4.45 36.2 42.2 60.0
15i16jun02-13:04 31.0 100.0 7.25 4.50 42.2 48.4 62.0
Measurement A
TOTAL ALKALINITY ANALYSIS FOR 16 JUNE 2002 EVENT (PAGE 2 OF 3)
16-Jun-2002 APHA Standard Method 2320-B
Orion 290-A 
16-Jun-2002





















Table A-257 (continued).  Raw data from total alkalinity analysis of the 16-Jun-02 storm 
event 
Event Date: Total Alkalinity Analysis:
Precipitation: pH meter specifications:
Previous Dry Hours: 188 pH Probe Calibration Slope = 103%
Traffic: Moderate Event Sampling Date:
Time Line: 12:30 to 13:04 Samples Collected By: CMD, EEK, JCK, NRM
Time = 0 12:30 Analysis Date:
Readings Taken by: CMD, EEK, JCK, NRM Conducted By: JCK
Experimental System: Storm Characterization Laboratory Location: Engineering Annex:118:LSU
Experimental Site E. Lakeshore QA/QC Checked By: CMD 
Experimental Station
Baton Rouge, LA
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 100.0 6.78 4.51 0.0 7.9 79.0
2i16jun02-12:41 8.0 100.0 7.06 4.50 7.9 14.3 64.0
3i16jun02-12:43 10.0 100.0 7.07 4.52 14.3 20.4 61.0
4i16jun02-12:44 11.0 100.0 7.07 4.47 20.4 26.3 59.0
5i16jun02-12:45 12.0 100.0 7.09 4.51 26.3 31.9 56.0
6i16jun02-12:46 13.0 100.0 7.15 4.43 31.9 37.5 56.0
7i16jun02-12:47 14.0 100.0 7.15 4.47 37.5 43.1 56.0
8i16jun02-12:48 15.0 100.0 7.15 4.50 0.0 5.3 53.0
9i16jun02-12:49 16.0 100.0 7.18 4.43 5.3 10.8 55.0
10i16jun02-12:51 18.0 100.0 7.19 4.41 10.8 16.5 57.0
11i16jun02-12:53 20.0 100.0 7.20 4.34 16.6 22.6 60.0
12i16jun02-12:55 22.0 100.0 7.21 4.51 22.6 28.2 56.0
13i16jun02-12:57 24.0 100.0 7.26 4.48 28.3 33.9 56.0
14i16jun02-13:00 27.0 100.0 7.24 4.47 33.9 39.6 57.0
15i16jun02-13:04 31.0 100.0 7.24 4.51 39.6 45.5 59.0
Sample Legend: Notes
Light Orion 290-A 
16-Jun-2002
16-Jun-2002
 Precipitation Event Information Laboratory Analysis Specifications
16-Jun-2002 APHA Standard Method 2320-B


















Table A-258.  Turbidity analysis for the 16-Jun-02 storm event 
Event Date:
Precipitation:
Previous Dry Hours: 188
Traffic: Moderate CMD, EEK, JCK, NRM
Time Line: 12:30 to 13:04
Time = 0 12:30 Conducted by: EEK
Readings Taken by: CMD, EEK, JCK, NRM Laboratory Location: ELAB:118:LSU
Experimental Site: I-10/E.Lakeshore Experiment Station QA/QC Checked By: CMD 




Sample Time Check2 Mean3 Dev. RPD
ID (min.) 1 2 1 2 (NTU)
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 380.0 372.0 384.0 384.0 368.0 377.6 7.3 1.9
2i16jun02-12:41 8.0 286.0 276.0 282.0 271.0 291.0 281.2 7.9 2.8
3i16jun02-12:43 10.0 255.0 325.0 269.0 263.0 327.0 287.8 35.2 12.2
4i16jun02-12:44 11.0 260.0 234.0 245.0 226.0 237.0 240.4 12.9 5.4
5i16jun02-12:45 12.0 215.0 236.0 215.0 211.0 241.0 223.6 13.8 6.2
6i16jun02-12:46 13.0 210.0 223.0 210.0 199.0 221.0 212.6 9.7 4.6
7i16jun02-12:47 14.0 245.0 234.0 225.0 219.0 234.0 231.4 9.9 4.3
8i16jun02-12:48 15.0 217.0 221.0 207.0 217.0 221.0 216.6 5.7 2.6
9i16jun02-12:49 16.0 194.0 200.0 189.0 188.0 195.0 193.2 4.9 2.5
10i16jun02-12:51 18.0 239.0 226.0 193.0 192.0 224.0 214.8 21.2 9.9
11i16jun02-12:53 20.0 220.0 223.0 187.0 184.0 180.0 198.8 20.9 10.5
12i16jun02-12:55 22.0 164.0 195.0 182.0 172.0 181.0 178.8 11.6 6.5
13i16jun02-12:57 24.0 182.0 216.0 190.0 167.0 190.0 189.0 17.8 9.4
14i16jun02-13:00 27.0 180.0 215.0 160.0 158.0 205.0 183.6 25.8 14.1
15i16jun02-13:04 31.0 156.0 156.0 161.0 151.0 156.0 156.0 3.5 2.3
Notes
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1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.



















     Table A-259.  Total chemical oxygen demand (COD) analysis for the 16-Jun-02 storm event 





COD    
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -3.00
Event Sampling Date: Standard 100 0.0 0.045 109.50
Sampled By: CMD, EEK, JCK, NRM Standard 200 0.0 0.090 222.00
Test Date: Standard 400 0.0 0.174 432.00
Time 0 for Event: Standard 600 0.0 0.262 652.00
CODs Conducted by: Standard 800 0.0 0.349 869.50
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization   
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A2115
Cumul.
Elapsed Calculated Calculated COD4 Sample 
Time DF2 COD4  Vial COD4 Mean3 Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 2.0 1A 0.304 0.305 0.3045 758.25 1B 0.318 0.318 0.3180 792.00 775.1 23.9 4.4 1550.3
2i16jun02-12:41 8.0 2.0 2A 0.218 0.218 0.2180 542.00 2B 0.217 0.217 0.2170 539.50 540.8 1.8 0.5 1081.5
3i16jun02-12:43 10.0 2.0 3A 0.202 0.202 0.2020 502.00 3B 0.199 0.198 0.1985 493.25 497.6 6.2 1.8 995.3
4i16jun02-12:44 11.0 2.0 4A 0.185 0.185 0.1850 459.50 4B 0.196 0.196 0.1960 487.00 473.3 19.4 5.8 946.5
5i16jun02-12:45 12.0 2.0 5A 0.177 0.177 0.1770 439.50 5B 0.180 0.180 0.1800 447.00 443.3 5.3 1.7 886.5
6i16jun02-12:46 13.0 2.0 6A 0.175 0.176 0.1755 435.75 6B 0.178 0.179 0.1785 443.25 439.5 5.3 1.7 879.0
7i16jun02-12:47 14.0 2.0 7A 0.172 0.173 0.1725 428.25 7B 0.174 0.175 0.1745 433.25 430.8 3.5 1.2 861.5
8i16jun02-12:48 15.0 2.0 8A 0.170 0.171 0.1705 423.25 8B 0.173 0.173 0.1730 429.50 426.4 4.4 1.5 852.8
9i16jun02-12:49 16.0 2.0 9A 0.160 0.166 0.1630 404.50 9B 0.171 0.172 0.1715 425.75 415.1 15.0 5.1 830.3
10i16jun02-12:51 18.0 2.0 10A 0.171 0.171 0.1710 424.50 10B 0.175 0.176 0.1755 435.75 430.1 8.0 2.6 860.3
11i16jun02-12:53 20.0 2.0 11A 0.167 0.167 0.1670 414.50 11B 0.168 0.168 0.1680 417.00 415.8 1.8 0.6 831.5
12i16jun02-12:55 22.0 2.0 12A 0.165 0.165 0.1650 409.50 12B 0.170 0.170 0.1700 422.00 415.8 8.8 3.0 831.5
13i16jun02-12:57 24.0 2.0 13A 0.160 0.160 0.1600 397.00 13B 0.162 0.162 0.1620 402.00 399.5 3.5 1.3 799.0
14i16jun02-13:00 27.0 2.0 14A 0.159 0.159 0.1590 394.50 14B 0.160 0.160 0.1600 397.00 395.8 1.8 0.6 791.5
15i16jun02-13:04 31.0 2.0 15A 0.153 0.154 0.1535 380.75 15B 0.156 0.157 0.1565 388.25 384.5 5.3 2.0 769.0
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
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Table A-260.  Dissolved chemical oxygen demand (COD) (< 0.45 µm) analysis for the 16-Jun-02 storm event 





COD   
[mg/L]
Spectrophotometer: Hach- DR/2010 Blank 0 0.0 0.000 -3.00
Sampling Date: Standard 100 0.0 0.045 109.50
Sampled By: CMD, EEK, JCK, NRM Standard 200 0.0 0.090 222.00
Test Date: Standard 400 0.0 0.174 432.00
Time 0 for Event: Standard 600 0.0 0.262 652.00
Conducted by: Standard 800 0.0 0.349 869.50
Experimental Site: I-10/E.Lakeshore Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization 
Calibr. Curve Dates:
Digestion Vial Type High Range 0-1500 mg/L
Lot Number: A2115
Cumul.
Elapsed Calculated Calculated COD Sample 
Time DF2 COD4  Vial COD4 mean Std. COD4
(min.) 1 2 Mean3 [mg/L] ID 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 2.0 1A 0.201 0.201 0.2010 499.50 1B 0.213 0.213 0.2130 529.50 514.50 21.2 5.8 1029.00
2i16jun02-12:41 8.0 2.0 2A 0.165 0.166 0.1655 410.75 2B 0.169 0.169 0.1690 419.50 415.13 6.2 2.1 830.25
3i16jun02-12:43 10.0 2.0 3A 0.147 0.147 0.1470 364.50 3B 0.153 0.153 0.1530 379.50 372.00 10.6 4.0 744.00
4i16jun02-12:44 11.0 2.0 4A 0.147 0.147 0.1470 364.50 4B 0.143 0.144 0.1435 355.75 360.13 6.2 2.4 720.25
5i16jun02-12:45 12.0 2.0 5A 0.141 0.141 0.1410 349.50 5B 0.145 0.145 0.1450 359.50 354.50 7.1 2.8 709.00
6i16jun02-12:46 13.0 2.0 6A 0.138 0.138 0.1380 342.00 6B 0.137 0.137 0.1370 339.50 340.75 1.8 0.7 681.50
7i16jun02-12:47 14.0 2.0 7A 0.137 0.137 0.1370 339.50 7B 0.136 0.137 0.1365 338.25 338.88 0.9 0.4 677.75
8i16jun02-12:48 15.0 2.0 8A 0.130 0.131 0.1305 323.25 8B 0.114 0.114 0.1140 282.00 302.63 29.2 13.6 605.25
9i16jun02-12:49 16.0 2.0 9A 0.148 0.148 0.1480 367.00 9B 0.135 0.135 0.1350 334.50 350.75 23.0 9.3 701.50
10i16jun02-12:51 18.0 2.0 10A 0.131 0.131 0.1310 324.50 10B 0.121 0.121 0.1210 299.50 312.00 17.7 8.0 624.00
11i16jun02-12:53 20.0 2.0 11A 0.130 0.131 0.1305 323.25 11B 0.115 0.114 0.1145 283.25 303.25 28.3 13.2 606.50
12i16jun02-12:55 22.0 2.0 12A 0.126 0.126 0.1260 312.00 12B 0.125 0.126 0.1255 310.75 311.38 0.9 0.4 622.75
13i16jun02-12:57 24.0 2.0 13A 0.125 0.126 0.1255 310.75 13B 0.128 0.128 0.1280 317.00 313.88 4.4 2.0 627.75
14i16jun02-13:00 27.0 2.0 14A 0.118 0.118 0.1180 292.00 14B 0.123 0.123 0.1230 304.50 298.25 8.8 4.2 596.50
15i16jun02-13:04 31.0 2.0 15A 0.118 0.118 0.1180 292.00 15B 0.115 0.115 0.1150 284.50 288.25 5.3 2.6 576.50
Notes:
1. Samples are filtered through a 0.45 µm glass fiber filter.
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  Dilution Factor (DF) = 2.0.
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.
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Table A-261.  Summary of suspended solids analysis for the 16-Jun-02 storm event 
Event Date: SSC(1) Analytical Method: (APHA) ASTM D 3977-97 (B)
Precipitation: VSSC(2) Analytical Method: (APHA) ASTM 2540-E
Previous Dry Hours: 188 Event Sampling Date: 16-Jun-2002
Traffic: Moderate Samples Collected By: CMD, EEK, JCK, NRM
Time Line: 12:30 to 13:04 Analysis Date: 16-Jun-2002
Time = 0 12:30 Conducted By: JCK
Readings Taken by: CMD, EEK, JCK, NRM Laboratory Location:





     dried @ 103-105oC
     ignited @ 550oC
Cumul.
Elapsed Calculated
Sample Time Mean SSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 492.0 584.0 584.0 553.3 53.1 9.6
2i16jun02-12:41 8.0 216.0 216.0 210.0 214.0 3.5 1.6
3i16jun02-12:43 10.0 198.0 198.0 196.0 197.3 1.2 0.6
4i16jun02-12:44 11.0 158.0 162.0 160.0 160.0 2.0 1.3
5i16jun02-12:45 12.0 144.0 154.0 136.0 144.7 9.0 6.2
6i16jun02-12:46 13.0 125.3 128.0 124.0 125.8 2.0 1.6
7i16jun02-12:47 14.0 110.0 112.0 110.0 110.7 1.2 1.0
8i16jun02-12:48 15.0 108.0 108.0 108.0 108.0 0.0 0.0
9i16jun02-12:49 16.0 94.7 94.7 93.3 94.2 0.8 0.8
10i16jun02-12:51 18.0 87.0 90.0 92.0 89.7 2.5 2.8
11i16jun02-12:53 20.0 103.0 100.0 98.7 100.6 2.2 2.2
12i16jun02-12:55 22.0 93.3 94.7 88.0 92.0 3.5 3.8
13i16jun02-12:57 24.0 85.3 80.0 81.3 82.2 2.8 3.4
14i16jun02-13:00 27.0 87.0 84.0 80.0 83.7 3.5 4.2
15i16jun02-13:04 31.0 94.7 108.0 96.0 99.6 7.3 7.4
Cumul.
Elapsed Calculated
Sample Time Mean VSSC Standard CV%
ID (min.) A B C [mg/L] Deviation
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 228.0 308.0 328.0 288.0 52.9 18.4
2i16jun02-12:41 8.0 110.0 110.0 98.0 106.0 6.9 6.5
3i16jun02-12:43 10.0 96.0 98.0 94.0 96.0 2.0 2.1
4i16jun02-12:44 11.0 82.0 82.0 80.0 81.3 1.2 1.4
5i16jun02-12:45 12.0 80.0 90.0 72.0 80.7 9.0 11.2
6i16jun02-12:46 13.0 70.7 70.0 72.0 70.9 1.0 1.4
7i16jun02-12:47 14.0 62.0 60.0 60.0 60.7 1.2 1.9
8i16jun02-12:48 15.0 66.7 62.7 61.3 63.6 2.8 4.4
9i16jun02-12:49 16.0 57.3 56.0 53.3 55.6 2.0 3.7
10i16jun02-12:51 18.0 51.0 52.0 56.0 53.0 2.6 5.0
11i16jun02-12:53 20.0 59.0 56.0 56.0 57.0 1.7 3.0
12i16jun02-12:55 22.0 60.0 61.3 56.0 59.1 2.8 4.7
13i16jun02-12:57 24.0 52.0 56.0 52.0 53.3 2.3 4.3
14i16jun02-13:00 27.0 57.0 54.7 50.7 54.1 3.2 5.9
15i16jun02-13:04 31.0 57.3 58.0 54.0 56.4 2.1 3.8
Light
(1) SSC = Suspended Solids Concentrations 







Summary of VSSC Analyses
Measurements
(mg/L)
Summary of SSC Analyses
Measurements
(mg/L)
Laboratory Analysis SpecificationsPrecipitation Event Information












Table A-262.  Raw data from total suspended and volatile suspended solids analysis of the 
16-Jun-02 storm event- measurements A and B.  
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 1.0604 25.0 1.0727 1.067 492.0 228.0
2i16jun02-12:41 8.0 1.0656 50.0 1.0764 1.0709 216.0 110.0
3i16jun02-12:43 10.0 1.0598 50.0 1.0697 1.0649 198.0 96.0
4i16jun02-12:44 11.0 1.0641 50.0 1.0720 1.0679 158.0 82.0
5i16jun02-12:45 12.0 1.0654 50.0 1.0726 1.0686 144.0 80.0
6i16jun02-12:46 13.0 1.0598 75.0 1.0692 1.0639 125.3 70.7
7i16jun02-12:47 14.0 1.0653 50.0 1.0708 1.0677 110.0 62.0
8i16jun02-12:48 15.0 1.0695 75.0 1.0776 1.0726 108.0 66.7
9i16jun02-12:49 16.0 1.0701 75.0 1.0772 1.0729 94.7 57.3
10i16jun02-12:51 18.0 1.067 100.0 1.0757 1.0706 87.0 51.0
11i16jun02-12:53 20.0 1.0753 100.0 1.0856 1.0797 103.0 59.0
12i16jun02-12:55 22.0 1.0767 75.0 1.0837 1.0792 93.3 60.0
13i16jun02-12:57 24.0 1.0783 75.0 1.0847 1.0808 85.3 52.0
14i16jun02-13:00 27.0 1.0706 100.0 1.0793 1.0736 87.0 57.0
15i16jun02-13:04 31.0 1.0707 75.0 1.0778 1.0735 94.7 57.3
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 1.0588 25.0 1.0734 1.0657 584.0 308.0
2i16jun02-12:41 8.0 1.0662 50.0 1.0770 1.0715 216.0 110.0
3i16jun02-12:43 10.0 1.0645 50.0 1.0744 1.0695 198.0 98.0
4i16jun02-12:44 11.0 1.0698 50.0 1.0779 1.0738 162.0 82.0
5i16jun02-12:45 12.0 1.0632 50.0 1.0709 1.0664 154.0 90.0
6i16jun02-12:46 13.0 1.0658 50.0 1.0722 1.0687 128.0 70.0
7i16jun02-12:47 14.0 1.0683 50.0 1.0739 1.0709 112.0 60.0
8i16jun02-12:48 15.0 1.0712 75.0 1.0793 1.0746 108.0 62.7
9i16jun02-12:49 16.0 1.0758 75.0 1.0829 1.0787 94.7 56.0
10i16jun02-12:51 18.0 1.0742 100.0 1.0832 1.0780 90.0 52.0
11i16jun02-12:53 20.0 1.0736 75.0 1.0811 1.0769 100.0 56.0
12i16jun02-12:55 22.0 1.0746 75.0 1.0817 1.0771 94.7 61.3
13i16jun02-12:57 24.0 1.0758 75.0 1.0818 1.0776 80.0 56.0
14i16jun02-13:00 27.0 1.068 75.0 1.0743 1.0702 84.0 54.7
15i16jun02-13:04 31.0 1.0696 50.0 1.0750 1.0721 108.0 58.0
Calculated ResultsMeasured Data
Measurement A






Table A-262 (continued).  Raw data from total suspended and volatile suspended solids 
analysis of the 16-Jun-02 storm event- measurement C. 
Cumul.
Elapsed Tare Volume Final Ash1
Sample Time Wt. Filtered Wt. Wt. SSC VSSC
ID (min.) (g) (mL) (g) (g) [mg/L] [mg/L]
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 1.0649 25.0 1.0795 1.0713 584.0 328.0
2i16jun02-12:41 8.0 1.0664 50.0 1.0769 1.072 210.0 98.0
3i16jun02-12:43 10.0 1.0672 50.0 1.077 1.0723 196.0 94.0
4i16jun02-12:44 11.0 1.0613 50.0 1.0693 1.0653 160.0 80.0
5i16jun02-12:45 12.0 1.0618 50.0 1.0686 1.0650 136.0 72.0
6i16jun02-12:46 13.0 1.0676 50.0 1.0738 1.0702 124.0 72.0
7i16jun02-12:47 14.0 1.0674 50.0 1.0729 1.0699 110.0 60.0
8i16jun02-12:48 15.0 1.0673 75.0 1.0754 1.0708 108.0 61.3
9i16jun02-12:49 16.0 1.0733 75.0 1.0803 1.0763 93.3 53.3
10i16jun02-12:51 18.0 1.0732 100.0 1.0824 1.0768 92.0 56.0
11i16jun02-12:53 20.0 1.0724 75.0 1.0798 1.0756 98.7 56.0
12i16jun02-12:55 22.0 1.0748 75.0 1.0814 1.0772 88.0 56.0
13i16jun02-12:57 24.0 1.0713 75.0 1.0774 1.0735 81.3 52.0
14i16jun02-13:00 27.0 1.0712 75.0 1.0772 1.0734 80.0 50.7
15i16jun02-13:04 31.0 1.0707 50.0 1.0755 1.0728 96.0 54.0
Notes:
1. Ash weight equals the sample weight after ignition.
Measured Data Calculated Results
Measurement C























              Table A-263.  Raw data from dissolved (< 0.45 µm) metal analysis of the 16-Jun-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 121.62664 124.826205 123.2 2.6
2id16jun02-12:41 8.0 102.12051 112.586313 107.4 9.7
3id16jun02-12:43 10.0 157.93836 96.5412239 127.2 48.3
4id16jun02-12:44 11.0 131.79585 149.16118 140.5 12.4
5id16jun02-12:45 12.0 180.92095 94.6698857 137.8 62.6
6id16jun02-12:46 13.0 162.20512 68.779948 115.5 80.9
7id16jun02-12:47 14.0 131.90844 92.9320242 112.4 34.7
8id16jun02-12:48 15.0 141.30454 153.522401 147.4 8.3 1.  Dilutions have not been factored into raw data.
9id16jun02-12:49 16.0 131.76754 109.754219 120.8 18.2 2.  Refer to Sample Legend.
10id16jun02-12:51 18.0 124.0568 113.74055 118.9 8.7 3.  Mean is an arithmetic mean.
11id16jun02-12:53 20.0 102.62889 124.169016 113.4 19.0 4.  Relative Percent Difference 
12id16jun02-12:55 22.0 133.88957 125.820489 129.9 6.2      (for duplicate measurement).
13id16jun02-12:57 24.0 113.40913 169.921227 141.7 39.9
14id16jun02-13:00 27.0 111.10009 120.158349 115.6 7.8
15id16jun02-13:04 31.0 134.05621 79.454388 106.8 51.1
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 -63.478956 -60.8551774 -62.2 4.2 647.8707 684.18313 666.0 5.5 84.6660395 143.035291 113.9 51.3
2id16jun02-12:41 8.0 -64.301751 -66.5452977 -65.4 3.4 432.3238 434.51675 433.4 0.5 87.1119663 72.6977424 79.9 18.0
3id16jun02-12:43 10.0 -69.547724 -68.8614682 -69.2 1.0 365.0951 376.55917 370.8 3.1 91.8008343 129.097657 110.4 33.8
4id16jun02-12:44 11.0 -61.105666 -68.3946281 -64.8 11.3 343.6132 329.60737 336.6 4.2 93.5780362 90.281725 91.9 3.6
5id16jun02-12:45 12.0 -67.823692 -63.8011516 -65.8 6.1 326.2182 316.17422 321.2 3.1 67.3438972 85.2683622 76.3 23.5
6id16jun02-12:46 13.0 -66.852146 -66.9696667 -66.9 0.2 316.3965 305.09794 310.7 3.6 97.6443184 192.737163 145.2 65.5
7id16jun02-12:47 14.0 -75.126731 -68.9185518 -72.0 8.6 299.3924 303.79221 301.6 1.5 84.3831407 93.0025551 88.7 9.7
8id16jun02-12:48 15.0 -75.676519 -70.9953141 -73.3 6.4 275.8914 276.23651 276.1 0.1 113.847151 94.8282788 104.3 18.2
9id16jun02-12:49 16.0 -65.348271 -60.4149972 -62.9 7.8 266.1147 270.51227 268.3 1.6 83.7864795 70.504615 77.1 17.2
10id16jun02-12:51 18.0 -67.472043 -69.1925933 -68.3 2.5 258.4695 248.542 253.5 3.9 558.11355 74.2224437 316.2 153.0
11id16jun02-12:53 20.0 -74.463867 -75.1753418 -74.8 1.0 245.6052 233.70842 239.7 5.0 72.8380213 58.6926572 65.8 21.5
12id16jun02-12:55 22.0 -68.222653 -67.2973492 -67.8 1.4 226.9216 230.75751 228.8 1.7 84.1141628 73.7991513 79.0 13.1
13id16jun02-12:57 24.0 -70.725329 -63.9254399 -67.3 10.1 218.6769 226.21028 222.4 3.4 541.051455 1115.53139 828.3 69.4
14id16jun02-13:00 27.0 -66.198458 -67.8464381 -67.0 2.5 200.4377 201.21281 200.8 0.4 63.9403554 123.379962 93.7 63.5
15id16jun02-13:04 31.0 -73.58869 -70.0595184 -71.8 4.9 190.3588 187.66322 189.0 1.4 74.2546201 72.176823 73.2 2.8
RAW1 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 1 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Al (m/z = 27)
Replicate [µg/L]
Notes:
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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 Table A-263 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 16-Jun-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 80.200582 48.069829 64.1 50.1 116.041387 136.668148 126.4 16.3 843.419157 872.796564 858.1 3.4
2id16jun02-12:41 8.0 31.330902 36.019124 33.7 13.9 108.976256 99.6550418 104.3 8.9 518.154163 519.364911 518.8 0.2
3id16jun02-12:43 10.0 66.711556 48.235118 57.5 32.1 108.011863 97.8396208 102.9 9.9 466.493944 567.529062 517.0 19.5
4id16jun02-12:44 11.0 48.658013 41.570174 45.1 15.7 90.0801011 80.1190503 85.1 11.7 428.11545 411.045348 419.6 4.1
5id16jun02-12:45 12.0 30.410673 35.799779 33.1 16.3 80.826447 90.3240619 85.6 11.1 412.032143 416.683457 414.4 1.1
6id16jun02-12:46 13.0 -2.7309562 52.848897 25.1 221.8 89.4207255 101.013093 95.2 12.2 409.131994 393.089085 401.1 4.0
7id16jun02-12:47 14.0 42.36235 7.5576547 25.0 139.4 93.6770216 87.5592986 90.6 6.8 374.185285 386.400528 380.3 3.2
8id16jun02-12:48 15.0 12.258757 60.119869 36.2 132.3 90.5610605 80.2766135 85.4 12.0 362.59452 374.045483 368.3 3.1
9id16jun02-12:49 16.0 19.445688 36.381845 27.9 60.7 94.1178858 84.1593895 89.1 11.2 351.316684 414.28252 382.8 16.4
10id16jun02-12:51 18.0 16.312304 39.806393 28.1 83.7 100.339786 79.5527313 89.9 23.1 348.08221 334.819276 341.5 3.9
11id16jun02-12:53 20.0 95.762904 32.822145 64.3 97.9 83.6248014 75.6059878 79.6 10.1 350.419614 340.464907 345.4 2.9
12id16jun02-12:55 22.0 21.719937 7.8581447 14.8 93.7 84.8330534 79.0463291 81.9 7.1 332.817396 350.337681 341.6 5.1
13id16jun02-12:57 24.0 27.817724 54.465421 41.1 64.8 96.8401276 89.313657 93.1 8.1 384.668543 339.143816 361.9 12.6
14id16jun02-13:00 27.0 32.573593 28.858634 30.7 12.1 102.11313 80.5008065 91.3 23.7 317.69667 320.079237 318.9 0.7
15id16jun02-13:04 31.0 3.0300975 57.375246 30.2 179.9 77.5754538 93.8773758 85.7 19.0 317.164883 326.759492 322.0 3.0
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 95.214741 88.053126 91.6 7.8 21.997398 14.268898 18.1 42.6 38.8447696 17.3782375 28.1 76.4
2id16jun02-12:41 8.0 94.679667 81.415914 88.0 15.1 13.2345666 13.0134278 13.1 1.7 9.89231916 27.7940737 18.8 95.0
3id16jun02-12:43 10.0 83.798228 80.27776 82.0 4.3 13.6923642 10.2944234 12.0 28.3 28.4841182 18.3705506 23.4 43.2
4id16jun02-12:44 11.0 65.101014 91.268482 78.2 33.5 9.80980073 10.6616045 10.2 8.3 12.3455971 19.7804129 16.1 46.3
5id16jun02-12:45 12.0 76.515051 79.194568 77.9 3.4 11.3462507 10.7412759 11.0 5.5 -0.24578288 40.4679475 20.1 202.4
6id16jun02-12:46 13.0 66.489055 71.166701 68.8 6.8 12.4759157 10.1620527 11.3 20.4 35.2215337 30.2971215 32.8 15.0
7id16jun02-12:47 14.0 96.318902 84.721196 90.5 12.8 13.1732074 11.9110238 12.5 10.1 27.453669 3.20384363 15.3 158.2
8id16jun02-12:48 15.0 98.579919 78.821149 88.7 22.3 11.0885267 11.476506 11.3 3.4 38.7416272 20.2368841 29.5 62.8
9id16jun02-12:49 16.0 85.663888 78.41011 82.0 8.8 11.0837614 10.0787148 10.6 9.5 38.1415633 43.4357838 40.8 13.0
10id16jun02-12:51 18.0 76.34255 84.880035 80.6 10.6 8.78649244 8.52901064 8.7 3.0 18.1472812 35.1744911 26.7 63.9
11id16jun02-12:53 20.0 99.319194 79.064292 89.2 22.7 8.39841108 10.1084906 9.3 18.5 25.9681464 29.322075 27.6 12.1
12id16jun02-12:55 22.0 89.355751 76.121302 82.7 16.0 10.407174 9.82623784 10.1 5.7 26.6223686 30.6686114 28.6 14.1
13id16jun02-12:57 24.0 76.762663 101.13212 88.9 27.4 11.1979374 13.3192564 12.3 17.3 56.2131485 37.3980158 46.8 40.2
14id16jun02-13:00 27.0 67.282852 82.916926 75.1 20.8 11.4221458 10.2144789 10.8 11.2 43.3203057 43.6122283 43.5 0.7
15id16jun02-13:04 31.0 70.088661 64.927386 67.5 7.6 11.0034104 10.1184566 10.6 8.4 13.8987246 36.1299346 25.0 88.9
Pb (m/z = 208)
Replicate [µg/L]
RAW1 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 2 OF 6)
DISSOLVED (AQUEOUS) FRACTION
As (m/z = 75)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
Cu (m/z = 63) Zn (m/z = 64)
Replicate [µg/L]
Ni (m/z = 58)
Replicate [µg/L] Replicate [µg/L]
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Table A-263 (continued).  Raw data from dissolved (< 0.45 µm) metal analysis of the 16-Jun-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 32465.7434 33475.274 32970.5 1.5 3105.4178 3235.72044 3170.6 4.1 38009.362 37089.589 37549.5 2.4
2id16jun02-12:41 8.0 24709.4481 24666.755 24688.1 0.1 2519.3479 2519.41281 2519.4 0.0 36248.986 38595.7318 37422.4 6.3
3id16jun02-12:43 10.0 21521.8488 22032.129 21777.0 1.2 2127.0857 2194.13906 2160.6 3.1 36251.987 35674.0914 35963.0 1.6
4id16jun02-12:44 11.0 20936.7869 20346.517 20641.7 1.4 2118.1791 2065.24512 2091.7 2.5 36360.732 35791.1786 36076.0 1.6
5id16jun02-12:45 12.0 20484.4312 19951.603 20218.0 1.3 2054.949 2006.21143 2030.6 2.4 34979.25 32485.0902 33732.2 7.4
6id16jun02-12:46 13.0 20191.3388 19423.515 19807.4 2.0 1987.8869 1926.62164 1957.3 3.1 35137.941 33187.8363 34162.9 5.7
7id16jun02-12:47 14.0 19277.229 19632.537 19454.9 0.9 1891.449 1904.92123 1898.2 0.7 34789.097 34550.5795 34669.8 0.7
8id16jun02-12:48 15.0 18880.4875 18375.264 18627.9 1.4 1793.8815 1805.01302 1799.4 0.6 33100.548 34011.0569 33555.8 2.7
9id16jun02-12:49 16.0 18370.9841 18782.89 18576.9 1.1 1787.0451 1833.67925 1810.4 2.6 34798.626 34758.9598 34778.8 0.1
10id16jun02-12:51 18.0 19013.4371 18298.651 18656.0 1.9 1838.8553 1769.82556 1804.3 3.8 33464.642 33202.5128 33333.6 0.8
11id16jun02-12:53 20.0 18289.7094 17618.247 17954.0 1.9 1761.2674 1682.54211 1721.9 4.6 33974.787 32910.2801 33442.5 3.2
12id16jun02-12:55 22.0 18586.3971 18451.559 18519.0 0.4 1778.7462 1742.44495 1760.6 2.1 33353.817 32811.4919 33082.7 1.6
13id16jun02-12:57 24.0 18043.4063 18749.328 18396.4 1.9 1725.328 1801.74709 1763.5 4.3 33767.878 35181.4646 34474.7 4.1
14id16jun02-13:00 27.0 17481.6475 18108.92 17795.3 1.7 1757.3438 1800.96118 1779.2 2.5 33733.245 33584.9809 33659.1 0.4
15id16jun02-13:04 31.0 17651.6218 18029.236 17840.4 1.1 1796.4678 1784.17449 1790.3 0.7 34027.301 34635.4294 34331.4 1.8
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 22847.601 24117.911 2.3E+04 2.7 5.5603304 -7.750795 -1.095 1215.4 327.58496 338.352343 333.0 3.2
2id16jun02-12:41 8.0 14685.9321 14652.765 1.5E+04 0.1 -0.1986569 -8.0225872 -4.111 190.3 280.96927 282.235248 281.6 0.4
3id16jun02-12:43 10.0 11357.226 11889.223 1.2E+04 2.3 4.3902619 8.89518152 6.643 67.8 269.28328 277.005751 273.1 2.8
4id16jun02-12:44 11.0 10949.192 7500.8896 9.2E+03 20.6 -5.6602458 -9.8676192 -7.764 54.2 265.97411 258.394771 262.2 2.9
5id16jun02-12:45 12.0 4074.65674 3861.6167 4.0E+03 2.7 1.2386119 -0.5381156 0.350 507.3 299.31426 266.617943 283.0 11.6
6id16jun02-12:46 13.0 3837.03964 3685.7656 3.8E+03 2.0 4.8429021 -4.2038789 0.320 2831.4 267.50391 252.631284 260.1 5.7
7id16jun02-12:47 14.0 3614.12314 3662.9988 3.6E+03 0.7 -4.5806277 -6.7678801 -5.674 38.5 258.47005 266.504032 262.5 3.1
8id16jun02-12:48 15.0 3423.50179 3412.1277 3.4E+03 0.2 -5.257454 3.37118986 -0.943 914.9 254.37937 256.603613 255.5 0.9
9id16jun02-12:49 16.0 3331.13545 3534.3139 3.4E+03 2.9 6.3660891 0.28775685 3.327 182.7 246.03534 252.913812 249.5 2.8
10id16jun02-12:51 18.0 3493.25756 3453.2808 3.5E+03 0.6 0.1091479 -11.740699 -5.816 203.8 258.27427 248.601404 253.4 3.8
11id16jun02-12:53 20.0 3302.21665 3089.9774 3.2E+03 3.4 -9.7658026 -1.6012512 -5.684 143.7 258.68624 245.492896 252.1 5.2
12id16jun02-12:55 22.0 3320.6936 3323.8956 3.3E+03 0.0 -4.3384252 0.84445182 -1.747 296.7 249.63159 258.256028 253.9 3.4
13id16jun02-12:57 24.0 3005.59638 3222.4072 3.1E+03 3.4 5.1561574 -4.3074706 0.424 2230.2 261.07458 272.425129 266.7 4.3
14id16jun02-13:00 27.0 3048.80898 3102.2467 3.1E+03 0.9 -14.056536 -1.2300671 -7.643 167.8 268.0176 271.899029 270.0 1.4
15id16jun02-13:04 31.0 3077.99018 3090.5669 3.1E+03 0.2 -6.2266474 -3.2796055 -4.753 62.0 273.26946 273.926954 273.6 0.2
RAW1 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 3 OF 6)
DISSOLVED (AQUEOUS) FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L]
Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]
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Table A-264.  Raw data from particulate metal analysis of the 16-Jun-02 storm event 
 Elapsed Sample Legend:
Sample Time Mean3
ID2 (min.) A B [µg/L] RPD4
Start of Rain-12:30 0.0
1ip16jun02-12:37 4.0 1800.286 2006.7629 1903.5 5.3
2ip16jun02-12:41 8.0 1178.154 1451.3775 1314.8 9.9
3ip16jun02-12:43 10.0 1376.823 1312.1765 1344.5 2.4
4ip16jun02-12:44 11.0 854.6665 1165.5347 1010.1 14.3
5ip16jun02-12:45 12.0 999.3276 1022.6831 1011.0 1.1
6ip16jun02-12:46 13.0 836.5529 1131.9563 984.3 14.0
7ip16jun02-12:47 14.0 843.8545 777.5777 810.7 4.2
8ip16jun02-12:48 15.0 570.3263 638.66687 604.5 5.5 1.  Dilutions have not been factored into raw data.
9ip16jun02-12:49 16.0 595.7547 624.71816 610.2 2.3 2.  Refer to Sample Legend.
10ip16jun02-12:51 18.0 684.7157 696.21661 690.5 0.8 3.  Mean is an arithmetic mean.
11ip16jun02-12:53 20.0 831.7345 858.87747 845.3 1.6 4.  Relative Percent Difference 
12ip16jun02-12:55 22.0 774.1974 896.49374 835.3 7.1      (for duplicate measurement).
13ip16jun02-12:57 24.0 655.8751 562.31079 609.1 8.0
14ip16jun02-13:00 27.0 556.8808 611.78418 584.3 4.6
15ip16jun02-13:04 31.0 630.5323 574.17863 602.4 4.8
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1ip16jun02-12:37 4.0 -7.518218 -18.91315 -13.2 86.2 78.141468 86.7573865 82.4 10.4 3973.466 4272.271 4122.9 3.6
2ip16jun02-12:41 8.0 -16.17297 -29.35212 -22.8 57.9 52.337076 50.4149578 51.4 3.7 2559.541 2531.379 2545.5 0.6
3ip16jun02-12:43 10.0 -34.24993 -27.41821 -30.8 22.2 46.106655 51.2891711 48.7 10.6 2343.395 2524.153 2433.8 3.6
4ip16jun02-12:44 11.0 -23.84437 -24.24625 -24.0 1.7 38.047338 43.2437505 40.6 12.8 1935.99 2405.594 2170.8 10.3
5ip16jun02-12:45 12.0 -24.46253 -30.1749 -27.3 20.9 37.216806 38.7396186 38.0 4.0 2066.082 2173.89 2120.0 2.5
6ip16jun02-12:46 13.0 -21.17545 29.451749 4.1 1223.4 35.348556 39.1227959 37.2 10.1 1993.986 2168.491 2081.2 4.1
7ip16jun02-12:47 14.0 -4.931627 -2.378551 -3.7 69.8 34.26171 38.2596856 36.3 11.0 1934.544 1947.122 1940.8 0.3
8ip16jun02-12:48 15.0 -18.22753 -37.94781 -28.1 70.2 29.102105 28.4843891 28.8 2.1 1513.75 1550.613 1532.2 1.2
9ip16jun02-12:49 16.0 -27.83927 -12.4017 -20.1 76.7 27.490772 26.564917 27.0 3.4 1494.944 1528.069 1511.5 1.1
10ip16jun02-12:51 18.0 -26.22211 -42.3177 -34.3 47.0 27.225646 27.4002122 27.3 0.6 1504.134 1490.335 1497.2 0.5
11ip16jun02-12:53 20.0 -27.11438 -34.58938 -30.9 24.2 30.443546 27.9712526 29.2 8.5 1704.832 1538.295 1621.6 5.3
12ip16jun02-12:55 22.0 -32.30267 -30.17033 -31.2 6.8 23.964246 23.2756332 23.6 2.9 1310.922 1310.371 1310.6 0.0
13ip16jun02-12:57 24.0 -21.89936 -13.37085 -17.6 48.4 22.929478 23.1634117 23.0 1.0 1189.699 1269.7 1229.7 3.2
14ip16jun02-13:00 27.0 -34.07177 -29.08554 -31.6 15.8 21.890111 24.0326054 23.0 9.3 1175.096 1368.699 1271.9 7.3
15ip16jun02-13:04 31.0 -3.992268 -22.52839 -13.3 139.8 38.992033 26.8521687 32.9 36.9 1740.565 1480.855 1610.7 8.4
Notes:
Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Cr (m/z = 52)
Al (m/z = 27)
Replicate [µg/L]
RAW1 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 4 OF 6)
PARTICULATE FRACTION
"i" abbreviates influent






RPD = (C1-C2)* 100%
              (C1 + C2)
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Table A-264 (continued).  Raw data from particulate metal analysis of the 16-Jun-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1ip16jun02-12:37 4.0 56.4336592 9.59606474 33.0 141.9 53.940143 61.0962547 57.5 12.4 396.797178 489.22068 443.0 20.9
2ip16jun02-12:41 8.0 2.65468961 25.1867586 13.9 161.9 26.09245 34.6436339 30.4 28.2 208.770625 214.6168 211.7 2.8
3ip16jun02-12:43 10.0 -0.8458268 23.9440395 11.5 214.6 29.863567 32.5479179 31.2 8.6 196.316579 238.80918 217.6 19.5
4ip16jun02-12:44 11.0 6.52345377 11.7095089 9.1 56.9 20.604061 22.3839989 21.5 8.3 177.564029 202.90291 190.2 13.3
5ip16jun02-12:45 12.0 -11.926526 6.29674197 -2.8 647.4 21.00125 29.8262759 25.4 34.7 182.938807 189.50869 186.2 3.5
6ip16jun02-12:46 13.0 1.30069345 28.6670652 15.0 182.6 23.27269 40.4789235 31.9 54.0 175.012741 188.60628 181.8 7.5
7ip16jun02-12:47 14.0 31.0810875 28.9739497 30.0 7.0 29.396034 33.0586554 31.2 11.7 166.362867 173.30185 169.8 4.1
8ip16jun02-12:48 15.0 -9.3444887 6.09799315 -1.6 951.3 29.470866 32.2989292 30.9 9.2 162.177784 157.42035 159.8 3.0
9ip16jun02-12:49 16.0 13.1998553 47.7456145 30.5 113.4 18.694216 25.212439 22.0 29.7 156.129245 148.37404 152.3 5.1
10ip16jun02-12:51 18.0 3.78047411 -13.660367 -4.9 353.1 23.430325 25.925102 24.7 10.1 154.979588 172.41222 163.7 10.6
11ip16jun02-12:53 20.0 -13.592682 -2.381962 -8.0 140.4 31.014415 28.2106531 29.6 9.5 167.63911 155.02396 161.3 7.8
12ip16jun02-12:55 22.0 36.7311366 33.8499735 35.3 8.2 14.353568 12.0260941 13.2 17.6 149.493478 163.35109 156.4 8.9
13ip16jun02-12:57 24.0 -0.9119313 48.9450278 24.0 207.6 24.176478 101.60755 62.9 123.1 132.279858 151.68435 142.0 13.7
14ip16jun02-13:00 27.0 24.302142 6.59028431 15.4 114.7 17.040516 22.0134628 19.5 25.5 134.97892 157.59393 146.3 15.5
15ip16jun02-13:04 31.0 41.8996847 -8.1960873 16.9 297.3 29.35058 36.7617919 33.1 22.4 271.904387 157.10038 214.5 53.5
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1ip16jun02-12:37 4.0 70.689046 78.9098652 74.8 11.0 8.8187161 7.60145879 8.2 14.8 47.2186347 53.636731 50.4 12.7
2ip16jun02-12:41 8.0 74.4553567 85.2421624 79.8 13.5 9.0802437 8.3529477 8.7 8.3 30.6540954 22.542399 26.6 30.5
3ip16jun02-12:43 10.0 73.1583771 82.6246427 77.9 12.2 8.5179376 8.12048722 8.3 4.8 51.3256179 20.976491 36.2 84.0
4ip16jun02-12:44 11.0 72.9227399 83.6336277 78.3 13.7 7.320783 9.09886836 8.2 21.7 29.1486539 59.139336 44.1 67.9
5ip16jun02-12:45 12.0 68.4907449 103.504017 86.0 40.7 9.1192533 8.12249785 8.6 11.6 33.6811549 54.739176 44.2 47.6
6ip16jun02-12:46 13.0 86.8631956 76.0494516 81.5 13.3 8.784519 8.74870777 8.8 0.4 22.4206573 39.782923 31.1 55.8
7ip16jun02-12:47 14.0 60.5006542 68.9583972 64.7 13.1 7.9794362 8.30523417 8.1 4.0 2.13390648 53.186504 27.7 184.6
8ip16jun02-12:48 15.0 75.5157456 96.4826116 86.0 24.4 7.764028 9.11627632 8.4 16.0 61.7747762 24.362934 43.1 86.9
9ip16jun02-12:49 16.0 73.3848954 81.7444251 77.6 10.8 8.3668987 7.57196888 8.0 10.0 48.375714 47.140856 47.8 2.6
10ip16jun02-12:51 18.0 86.4003327 70.2424473 78.3 20.6 8.1947237 8.01191299 8.1 2.3 50.0890924 28.70767 39.4 54.3
11ip16jun02-12:53 20.0 92.7089903 74.8370401 83.8 21.3 9.1598579 8.50902406 8.8 7.4 32.4766389 56.858419 44.7 54.6
12ip16jun02-12:55 22.0 93.5235187 88.9151092 91.2 5.1 9.3464739 8.78269891 9.1 6.2 20.3478203 39.25636 29.8 63.4
13ip16jun02-12:57 24.0 77.8957874 84.0125528 81.0 7.6 6.7791041 9.51801203 8.1 33.6 26.7546321 31.968476 29.4 17.8
14ip16jun02-13:00 27.0 61.3634223 88.6677493 75.0 36.4 10.198985 10.0569998 10.1 1.4 52.6200165 15.649822 34.1 108.3
15ip16jun02-13:04 31.0 76.2749158 83.1435049 79.7 8.6 12.100114 10.6055082 11.4 13.2 78.0730215 33.124116 55.6 80.8
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)
RAW1 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 5 OF 6)
PARTICULATE FRACTION
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 Table A-264 (continued).  Raw data from particulate metal analysis of the 16-Jun-02 storm event 
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1ip16jun02-12:37 4.0 715.94437 689.515635 702.7 1.9 381.15999 384.44887 382.8 0.9 6300.8058 6973.71206 6637.3 10.1
2ip16jun02-12:41 8.0 380.59393 490.11983 435.4 11.8 237.17717 239.90682 238.5 1.1 4057.4481 3764.74333 3911.1 7.5
3ip16jun02-12:43 10.0 639.40055 467.248005 553.3 16.9 237.44604 241.80209 239.6 1.8 4292.0161 4286.73352 4289.4 0.1
4ip16jun02-12:44 11.0 482.8377 612.877569 547.9 11.2 191.57175 223.95429 207.8 15.6 3215.392 3201.05936 3208.2 0.4
5ip16jun02-12:45 12.0 529.71399 554.404999 542.1 2.3 199.80584 207.46577 203.6 3.8 2935.8502 3045.14968 2990.5 3.7
6ip16jun02-12:46 13.0 484.41125 707.727942 596.1 17.1 190.87724 190.03444 190.5 0.4 2634.5813 2439.35021 2537.0 7.7
7ip16jun02-12:47 14.0 439.4089 691.523978 565.5 20.1 179.36766 182.9281 181.1 2.0 2374.2144 2878.26798 2626.2 19.2
8ip16jun02-12:48 15.0 616.34201 432.941924 524.6 19.2 151.43027 160.13934 155.8 5.6 2235.7332 2508.70931 2372.2 11.5
9ip16jun02-12:49 16.0 528.38696 334.248716 431.3 25.4 155.00761 146.56359 150.8 5.6 2492.1277 2045.80667 2269.0 19.7
10ip16jun02-12:51 18.0 668.17515 827.514189 747.8 10.1 155.36005 159.25065 157.3 2.5 2159.7238 1985.4933 2072.6 8.4
11ip16jun02-12:53 20.0 574.4998 768.150743 671.3 13.5 175.39607 164.34663 169.9 6.5 2736.7247 2423.1263 2579.9 12.2
12ip16jun02-12:55 22.0 578.08444 781.231339 679.7 13.9 147.05753 146.56818 146.8 0.3 2573.6673 2509.8157 2541.7 2.5
13ip16jun02-12:57 24.0 627.34115 859.163094 743.3 14.5 131.89172 137.02102 134.5 3.8 2041.2436 2070.0089 2055.6 1.4
14ip16jun02-13:00 27.0 682.61871 598.815125 640.7 6.8 138.3636 145.61319 142.0 5.1 2177.7064 2382.7576 2280.2 9.0
15ip16jun02-13:04 31.0 729.26488 599.73 664.5 10.2 169.82165 151.87128 160.8 11.2 2872.6639 2470.97399 2671.8 15.0
 Elapsed
Sample Time Mean3 Mean3 Mean3
ID2 (min.) A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
Start of Rain-12:30 0.0
1ip16jun02-12:37 4.0 0.2248025 4.62743912 2.4 62.4 -11.41455 -8.722752 -10.1 26.7 264.08997 315.438985 289.8 17.7
2ip16jun02-12:41 8.0 -65.533304 -47.5207662 56.5 2310.6 -7.744646 3.5245401 -2.1 534.1 178.49174 175.562056 177.0 1.7
3ip16jun02-12:43 10.0 -49.990462 -52.7757544 51.4 14958.4 -5.057292 8.097779 1.5 865.3 172.13842 183.720493 177.9 6.5
4ip16jun02-12:44 11.0 -79.926842 -69.8656037 74.9 5755.2 -9.075522 -2.769052 -5.9 106.5 121.38732 137.514159 129.5 12.5
5ip16jun02-12:45 12.0 -72.258847 -70.5880195 71.4 33997.9 -7.168972 -4.02562 -5.6 56.2 115.49701 130.272202 122.9 12.0
6ip16jun02-12:46 13.0 -85.524455 -72.4058223 79.0 4615.4 1.2058687 -4.759092 -1.8 335.7 122.28064 116.738395 119.5 4.6
7ip16jun02-12:47 14.0 -87.338561 -87.9360816 87.6 117534.6 -5.540683 4.6548471 -0.4 2301.9 112.32669 116.352773 114.3 3.5
8ip16jun02-12:48 15.0 -104.92909 -97.8735552 101.4 11297.5 -5.489993 -4.63055 -5.1 17.0 94.149543 102.622922 98.4 8.6
9ip16jun02-12:49 16.0 -97.762216 -100.15343 99.0 33307.1 -5.236918 -6.400911 -5.8 20.0 102.06877 94.2179991 98.1 8.0
10ip16jun02-12:51 18.0 -97.805451 -83.7081072 90.8 4950.3 4.1789838 17.792696 11.0 123.9 97.029497 99.8169146 98.4 2.8
11ip16jun02-12:53 20.0 -79.976711 -85.6301791 82.8 11917.2 4.5706577 4.6404594 4.6 1.5 110.70119 99.6620558 105.2 10.5
12ip16jun02-12:55 22.0 -81.320693 -91.9596688 86.6 6714.9 -4.696223 -2.088885 -3.4 76.9 86.633861 87.0079013 86.8 0.4
13ip16jun02-12:57 24.0 -97.422324 -88.5690352 93.0 8203.3 1.7693799 -6.43906 -2.3 351.6 80.223635 80.6290599 80.4 0.5
14ip16jun02-13:00 27.0 -98.290141 -90.1794115 94.2 9094.8 -0.037154 -6.622594 -3.3 197.8 83.337381 95.7100248 89.5 13.8
15ip16jun02-13:04 31.0 -85.274878 -94.6857614 90.0 7849.0 -14.92121 -10.50823 -12.7 34.7 114.15318 108.613316 111.4 5.0
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR 16 JUNE 2002 STORM EVENT (PAGE 6 OF 6)
PARTICULATE FRACTION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
K (m/z = 39) Ag (m/z = 107) Ba (m/z = 138)
 
 495
Table A-265.  Raw data from pH analysis of the 16-Jun-02 storm event 







Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  Calibration slope = 103%
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean pH4 Standard CV%
ID (min.) A B (s.u.) Dev.
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 6.7 6.8 6.8 0.0 0.5
2i16jun02-12:41 8.0 7.1 7.1 7.1 0.0 0.4
3i16jun02-12:43 10.0 7.1 7.1 7.1 0.0 0.6
4i16jun02-12:44 11.0 7.1 7.1 7.1 0.0 0.2
5i16jun02-12:45 12.0 7.1 7.1 7.1 0.0 0.4
6i16jun02-12:46 13.0 7.1 7.1 7.1 0.0 0.3
7i16jun02-12:47 14.0 7.2 7.1 7.2 0.0 0.1
8i16jun02-12:48 15.0 7.1 7.1 7.1 0.0 0.0
9i16jun02-12:49 16.0 7.2 7.2 7.2 0.0 0.1
10i16jun02-12:51 18.0 7.2 7.2 7.2 0.0 0.0
11i16jun02-12:53 20.0 7.2 7.2 7.2 0.0 0.1
12i16jun02-12:55 22.0 7.2 7.2 7.2 0.0 0.0
13i16jun02-12:57 24.0 7.2 7.3 7.2 0.0 0.4
14i16jun02-13:00 27.0 7.3 7.2 7.3 0.0 0.4











































Table A-266.  Raw data from total dissolved solids analysis of the 16-Jun-02 storm event 







Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean TDS3 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 700.0 703.0 701.5 2.1 0.3
2i16jun02-12:41 8.0 616.0 617.0 616.5 0.7 0.1
3i16jun02-12:43 10.0 542.0 542.0 542.0 0.0 0.0
4i16jun02-12:44 11.0 528.0 527.0 527.5 0.7 0.1
5i16jun02-12:45 12.0 505.0 504.0 504.5 0.7 0.1
6i16jun02-12:46 13.0 489.0 490.0 489.5 0.7 0.1
7i16jun02-12:47 14.0 472.0 473.0 472.5 0.7 0.1
8i16jun02-12:48 15.0 460.0 461.0 460.5 0.7 0.2
9i16jun02-12:49 16.0 451.0 450.0 450.5 0.7 0.2
10i16jun02-12:51 18.0 441.0 440.0 440.5 0.7 0.2
11i16jun02-12:53 20.0 438.0 438.0 438.0 0.0 0.0
12i16jun02-12:55 22.0 433.0 432.0 432.5 0.7 0.2
13i16jun02-12:57 24.0 426.0 426.0 426.0 0.0 0.0
14i16jun02-13:00 27.0 433.0 433.0 433.0 0.0 0.0







TDS ANALYSIS FOR 16 JUNE 2002 STORM EVENT (PAGE 1 OF 1)
16-Jun-2002Analysis Date:
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.






























Table A-267.  Raw data from redox analysis of the 16-Jun-02 storm event 







Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean3 Standard CV%
ID (min.) A B (+mV) Dev.
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 461.0 458.6 459.8 1.7 0.4
2i16jun02-12:41 8.0 451.6 449.9 450.8 1.2 0.3
3i16jun02-12:43 10.0 448.8 447.3 448.1 1.1 0.2
4i16jun02-12:44 11.0 451.1 449.7 450.4 1.0 0.2
5i16jun02-12:45 12.0 448.1 447.4 447.8 0.5 0.1
6i16jun02-12:46 13.0 447.5 446.4 447.0 0.8 0.2
7i16jun02-12:47 14.0 445.9 444.5 445.2 1.0 0.2
8i16jun02-12:48 15.0 446.3 445.5 445.9 0.6 0.1
9i16jun02-12:49 16.0 445.0 443.5 444.3 1.1 0.2
10i16jun02-12:51 18.0 443.2 442.5 442.9 0.5 0.1
11i16jun02-12:53 20.0 442.4 441.3 441.9 0.8 0.2
12i16jun02-12:55 22.0 440.9 440.2 440.6 0.5 0.1
13i16jun02-12:57 24.0 439.4 438.7 439.1 0.5 0.1
14i16jun02-13:00 27.0 438.5 437.8 438.2 0.5 0.1
15i16jun02-13:04 31.0 437.8 437.2 437.5 0.4 0.1









 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.































Table A-268.  Raw data from temperature analysis of the 16-Jun-02 storm event 







Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean1 Standard CV%
ID (min.) A B (°C) Dev.
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 23.6 23.6 23.6 0.0 0.0
2i16jun02-12:41 8.0 24.2 24.0 24.1 0.1 0.6
3i16jun02-12:43 10.0 23.9 23.8 23.9 0.1 0.3
4i16jun02-12:44 11.0 22.2 22.6 22.4 0.3 1.3
5i16jun02-12:45 12.0 23.2 23.1 23.2 0.1 0.3
6i16jun02-12:46 13.0 24.1 24.1 24.1 0.0 0.0
7i16jun02-12:47 14.0 23.5 23.5 23.5 0.0 0.0
8i16jun02-12:48 15.0 23.5 23.4 23.5 0.1 0.3
9i16jun02-12:49 16.0 21.6 22.1 21.9 0.4 1.6
10i16jun02-12:51 18.0 22.8 21.9 22.4 0.6 2.8
11i16jun02-12:53 20.0 23.7 23.7 23.7 0.0 0.0
12i16jun02-12:55 22.0 23.2 22.9 23.1 0.2 0.9
13i16jun02-12:57 24.0 21.7 21.5 21.6 0.1 0.7
14i16jun02-13:00 27.0 22.9 22.9 22.9 0.0 0.0
15i16jun02-13:04 31.0 22.0 21.2 21.6 0.6 2.6












CMD, EEK, JCK, NRM
12:30 to 13:04
12:30
 Precipitation Event Information Laboratory Analysis Specifications
Probe Specs.



























Table A-269.  Raw data from dissolved oxygen analysis of the 16-Jun-02 storm event 







Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Elapsed Calculated
Sample Time Mean DO4 Standard CV%
ID (min.) A B [mg/L] Dev.
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 5.9 6.4 6.2 0.3 5.5
2i16jun02-12:41 8.0 6.8 6.7 6.7 0.1 1.2
3i16jun02-12:43 10.0 5.9 6.1 6.0 0.1 2.5
4i16jun02-12:44 11.0 7.6 6.9 7.2 0.5 6.3
5i16jun02-12:45 12.0 6.6 6.5 6.5 0.0 0.5
6i16jun02-12:46 13.0 6.9 6.9 6.9 0.0 0.6
7i16jun02-12:47 14.0 6.6 6.8 6.7 0.2 2.6
8i16jun02-12:48 15.0 6.7 6.7 6.7 0.0 0.5
9i16jun02-12:49 16.0 7.2 6.8 7.0 0.3 4.2
10i16jun02-12:51 18.0 6.9 7.1 7.0 0.1 1.2
11i16jun02-12:53 20.0 6.8 6.2 6.5 0.5 7.1
12i16jun02-12:55 22.0 6.7 6.8 6.8 0.1 1.5
13i16jun02-12:57 24.0 7.5 7.7 7.6 0.1 1.4
14i16jun02-13:00 27.0 6.9 6.9 6.9 0.0 0.4














CMD, EEK, JCK, NRM
16-Jun-2002
D.O. Analysis:
DISSOLVED OXYGEN ANALYSIS FOR 16 JUNE 2002 STORM EVENT (PAGE 1 OF 1)
Notes:
16-Jun-2002
JCKCMD, EEK, JCK, NRM
Measured D.O.  Reading3
[mg/L]
Conducted By:




















Table A-270.  Raw data from conductivity analysis of the 16-Jun-02 storm event 







Experimental Site: I-10/E.Lakeshore Laboratory Location: ELAB:118:LSU
Experiment Station QA/QC Checked By: CMD 
Site Location: Baton Rouge, Louisiana
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
Calculated
Elapsed Mean
Sample Time Conductivity3 Standard CV%
ID (min.) A B [µS/cm] Dev.
Start of Rain-12:30 0.0
1i16jun02-12:37 4.0 1437.0 1439.0 1438.0 1.4 0.1
2i16jun02-12:41 8.0 1269.0 1269.0 1269.0 0.0 0.0
3i16jun02-12:43 10.0 1120.0 1119.0 1119.5 0.7 0.1
4i16jun02-12:44 11.0 1089.0 1088.0 1088.5 0.7 0.1
5i16jun02-12:45 12.0 1042.0 1042.0 1042.0 0.0 0.0
6i16jun02-12:46 13.0 1012.0 1011.0 1011.5 0.7 0.1
7i16jun02-12:47 14.0 978.0 978.0 978.0 0.0 0.0
8i16jun02-12:48 15.0 952.0 953.0 952.5 0.7 0.1
9i16jun02-12:49 16.0 934.0 933.0 933.5 0.7 0.1
10i16jun02-12:51 18.0 912.0 911.0 911.5 0.7 0.1
11i16jun02-12:53 20.0 908.0 908.0 908.0 0.0 0.0
12i16jun02-12:55 22.0 896.0 896.0 896.0 0.0 0.0
13i16jun02-12:57 24.0 884.0 884.0 884.0 0.0 0.0
14i16jun02-13:00 27.0 898.0 897.0 897.5 0.7 0.1














CMD, EEK, JCK, NRM






 Precipitation Event Information Laboratory Analysis Specifications
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  Table A-271.  Raw data from dissolved (< 0.45 µm) phosphate analysis of the 16-Jun-02 storm event 





PO4      
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0.00 1.0 0.000 0.00
Event Sampling Date: Standard 0.15 1.0 0.076 0.15
Sampled By: Standard 0.30 1.0 0.149 0.29
Test Date: Standard 0.45 1.0 0.229 0.45
Time 0 for Event: Standard 0.60 1.0 0.312 0.61
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2032
Cumul.
Elapsed Calculated Calculated PO4  Sample 
Time DF
1 Vial PO4  Vial PO4  Mean
2 
Std. PO4  
(min.) ID 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 1.0 #1B3 1.291 1.294 1.2925 2.50 #1B 1.287 1.282 1.2845 2.48 2.49 0.0 0.6 2.49
2id16jun02-12:41 8.0 1.0 #1B 0.958 0.952 0.9550 1.85 #1B 0.965 0.962 0.9635 1.86 1.86 0.0 0.9 1.86
3id16jun02-12:43 10.0 1.0 #1B 0.694 0.691 0.6925 1.34 #1B 0.690 0.697 0.6935 1.34 1.34 0.0 0.1 1.34
4id16jun02-12:44 11.0 1.0 #1B 0.649 0.643 0.6460 1.25 #1B 0.655 0.648 0.6515 1.26 1.26 0.0 0.8 1.26
5id16jun02-12:45 12.0 1.0 #1B 0.634 0.631 0.6325 1.23 #1B 0.645 0.638 0.6415 1.24 1.23 0.0 1.4 1.23
6id16jun02-12:46 13.0 1.0 #1B 0.590 0.589 0.5895 1.14 #1B 0.599 0.594 0.5965 1.16 1.15 0.0 1.2 1.15
7id16jun02-12:47 14.0 1.0 #1B 0.569 0.570 0.5695 1.10 #1B 0.576 0.573 0.5745 1.11 1.11 0.0 0.9 1.11
8id16jun02-12:48 15.0 1.0 #1B 0.618 0.604 0.6110 1.18 #1B 0.616 0.611 0.6135 1.19 1.19 0.0 0.4 1.19
9id16jun02-12:49 16.0 1.0 #1B 0.529 0.523 0.5260 1.02 #1B 0.529 0.526 0.5275 1.02 1.02 0.0 0.3 1.02
10id16jun02-12:51 18.0 1.0 #1B 0.639 0.632 0.6355 1.23 #1B 0.654 0.648 0.6510 1.26 1.25 0.0 2.4 1.25
11id16jun02-12:53 20.0 1.0 #1B 0.553 0.541 0.5470 1.06 #1B 0.549 0.542 0.5455 1.06 1.06 0.0 0.3 1.06
12id16jun02-12:55 22.0 1.0 #1B 0.511 0.507 0.5090 0.99 #1B 0.515 0.507 0.5110 0.99 0.99 0.0 0.4 0.99
13id16jun02-12:57 24.0 1.0 #1B 0.463 0.455 0.4590 0.89 #1B 0.456 0.453 0.4545 0.88 0.89 0.0 1.0 0.89
14id16jun02-13:00 27.0 1.0 #1B 0.473 0.469 0.4710 0.91 #1B 0.472 0.465 0.4685 0.91 0.91 0.0 0.5 0.91
15id16jun02-13:04 31.0 1.0 #1B 0.507 0.502 0.5045 0.98 #1B 0.529 0.521 0.5250 1.02 1.00 0.0 4.0 1.00
Notes:
1. Dilution factor applied to calculated  Phosphate mean to yield actual sample  Phosphate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.







DISSOLVED PHOSPHATE ANALYSIS FOR  16 JUNE 2002 STORM EVENT (PAGE 1 OF 1)
DISSOLVED PHOSPHATE ANALYSIS Calibration Curve Data
16-Jun-2002
Standards Made 6/13/02 
Standards Run 6/13/02




































Table A-272.  Raw data from dissolved (< 0.45 µm) nitrate analysis of the 16-Jun-02 storm event 







Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.044 -0.86
Event Sampling Date: Standard 10 1.0 0.382 10.79
Sampled By: Standard 20 1.0 0.678 21.00
Test Date: Standard 30 1.0 0.912 29.07
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2074
Cumul.
Elapsed Calculated Calculated NO3-N Sample 
Time DF
1 NO3-N Vial NO3-N Mean
2 
Std. NO3-N 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 1.0 #1B3 0.492 0.496 0.4940 14.66 #1B 0.496 0.492 0.4940 14.66 14.66 0.0 0.0 14.66
2id16jun02-12:41 8.0 1.0 #1B 0.424 0.427 0.4255 12.29 #1B 0.456 0.457 0.4565 13.36 12.83 0.8 8.3 12.83
3id16jun02-12:43 10.0 1.0 #1B 0.415 0.413 0.4140 11.90 #1B 0.406 0.408 0.4070 11.66 11.78 0.2 2.0 11.78
4id16jun02-12:44 11.0 1.0 #1B 0.401 0.397 0.3990 11.38 #1B 0.408 0.406 0.4070 11.66 11.52 0.2 2.4 11.52
5id16jun02-12:45 12.0 1.0 #1B 0.393 0.390 0.3915 11.12 #1B 0.383 0.375 0.3790 10.69 10.91 0.3 4.0 10.91
6id16jun02-12:46 13.0 1.0 #1B 0.365 0.362 0.3635 10.16 #1B 0.357 0.350 0.3535 9.81 9.98 0.2 3.5 9.98
7id16jun02-12:47 14.0 1.0 #1B 0.330 0.330 0.3300 9.00 #1B 0.335 0.332 0.3335 9.12 9.06 0.1 1.3 9.06
8id16jun02-12:48 15.0 1.0 #1B 0.343 0.342 0.3425 9.43 #1B 0.342 0.341 0.3415 9.40 9.41 0.0 0.4 9.41
9id16jun02-12:49 16.0 1.0 #1B 0.358 0.357 0.3575 9.95 #1B 0.341 0.338 0.3395 9.33 9.64 0.4 6.4 9.64
10id16jun02-12:51 18.0 1.0 #1B 0.369 0.370 0.3695 10.36 #1B 0.381 0.382 0.3815 10.78 10.57 0.3 3.9 10.57
11id16jun02-12:53 20.0 1.0 #1B 0.344 0.352 0.3480 9.62 #1B 0.358 0.356 0.3570 9.93 9.78 0.2 3.2 9.78
12id16jun02-12:55 22.0 1.0 #1B 0.347 0.346 0.3465 9.57 #1B 0.357 0.358 0.3575 9.95 9.76 0.3 3.9 9.76
13id16jun02-12:57 24.0 1.0 #1B 0.343 0.342 0.3425 9.43 #1B 0.380 0.380 0.3800 10.72 10.08 0.9 12.8 10.08
14id16jun02-13:00 27.0 1.0 #1B 0.375 0.375 0.3750 10.55 #1B 0.392 0.382 0.3870 10.97 10.76 0.3 3.8 10.76
15id16jun02-13:04 31.0 1.0 #1B 0.379 0.380 0.3795 10.71 #1B 0.366 0.370 0.3680 10.31 10.51 0.3 3.8 10.51
Notes:
1. Dilution factor applied to calculated Nitrate mean to yield actual sample Nitrate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
Absorbance
Measurement B
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 Table A-273.  Raw data from dissolved (< 0.45 µm) sulfate analysis of the 16-Jun-02 storm event 





SO4        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.001 0.97
Event Sampling Date: Standard 10 1.0 0.128 9.55
Sampled By: Standard 20 1.0 0.253 18.00
Test Date: Standard 30 1.0 0.453 31.51
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization        
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: A2081
Cumul.
Elapsed Calculated Calculated SO4 Sample 
Time DF
1 SO4 Vial SO4 Mean
2 
Std. SO4 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 10.0 #1B3 0.898 0.897 0.8975 61.55 #1B 0.879 0.877 0.8780 60.23 60.89 0.9 2.2 608.89
2id16jun02-12:41 8.0 10.0 #1B 0.756 0.754 0.7550 51.92 #1B 0.797 0.797 0.7970 54.76 53.34 2.0 5.3 533.38
3id16jun02-12:43 10.0 10.0 #1B 0.596 0.595 0.5955 41.14 #1B 0.624 0.623 0.6235 43.03 42.09 1.3 4.5 420.88
4id16jun02-12:44 11.0 10.0 #1B 0.590 0.590 0.5900 40.77 #1B 0.687 0.687 0.6870 47.32 44.05 4.6 14.9 440.47
5id16jun02-12:45 12.0 10.0 #1B 0.618 0.619 0.6185 42.70 #1B 0.579 0.577 0.5780 39.96 41.33 1.9 6.6 413.28
6id16jun02-12:46 13.0 10.0 #1B 0.544 0.545 0.5445 37.70 #1B 0.552 0.552 0.5520 38.20 37.95 0.4 1.3 379.49
7id16jun02-12:47 14.0 10.0 #1B 0.542 0.542 0.5420 37.53 #1B 0.561 0.562 0.5615 38.84 38.19 0.9 3.5 381.86
8id16jun02-12:48 15.0 10.0 #1B 0.480 0.480 0.4800 33.34 #1B 0.514 0.515 0.5145 35.67 34.50 1.6 6.8 345.03
9id16jun02-12:49 16.0 10.0 #1B 0.496 0.495 0.4955 34.39 #1B 0.493 0.494 0.4935 34.25 34.32 0.1 0.4 343.18
10id16jun02-12:51 18.0 10.0 #1B 0.501 0.501 0.5010 34.76 #1B 0.512 0.511 0.5115 35.47 35.11 0.5 2.0 351.11
11id16jun02-12:53 20.0 10.0 #1B 0.461 0.460 0.4605 32.02 #1B 0.451 0.450 0.4505 31.34 31.68 0.5 2.1 316.82
12id16jun02-12:55 22.0 10.0 #1B 0.446 0.443 0.4445 30.94 #1B 0.434 0.435 0.4345 30.26 30.60 0.5 2.2 306.01
13id16jun02-12:57 24.0 10.0 #1B 0.457 0.456 0.4565 31.75 #1B 0.446 0.445 0.4455 31.01 31.38 0.5 2.4 313.78
14id16jun02-13:00 27.0 10.0 #1B 0.466 0.465 0.4655 32.36 #1B 0.462 0.462 0.4620 32.12 32.24 0.2 0.7 322.40
15id16jun02-13:04 31.0 10.0 #1B 0.460 0.460 0.4600 31.99 #1B 0.442 0.443 0.4425 30.80 31.40 0.8 3.8 313.95
Notes:
1. Dilution factor applied to calculated  Sulfate mean to yield actual sample  Sulfate.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
Absorbance
Measurement B
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 Table A-274.  Raw data from dissolved (< 0.45 µm) chloride analysis of the 16-Jun-02 storm event 





Cl-        
[mg/L]
Spectrophotometer: Hach DR/ 2010 Blank 0 1.0 0.000 -7.54
Event Sampling Date: Standard 10 1.0 0.485 15.13
Sampled By: Standard 20 1.0 0.670 23.77
Test Date: Standard 30 1.0 0.776 28.72
Time 0 for Event:
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Lot Number: Mer- A2004; Ferric- A2008 
Cumul.
Elapsed Calculated Calculated Cl- Sample 
Time DF1 Cl-  Vial Cl- Mean2 Std. Cl- 
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 5.0 #1B3 0.370 0.370 0.3700 9.75 #1B 0.391 0.391 0.3910 10.73 10.24 0.7 9.6 51.21
2id16jun02-12:41 8.0 5.0 #1B 0.373 0.372 0.3725 9.87 #1B 0.368 0.368 0.3680 9.66 9.76 0.1 2.2 48.82
3id16jun02-12:43 10.0 5.0 #1B 0.339 0.338 0.3385 8.28 #1B 0.336 0.335 0.3355 8.14 8.21 0.1 1.7 41.05
4id16jun02-12:44 11.0 5.0 #1B 0.312 0.312 0.3120 7.04 #1B 0.284 0.285 0.2845 5.76 6.40 0.9 20.1 32.00
5id16jun02-12:45 12.0 5.0 #1B 0.306 0.306 0.3060 6.76 #1B 0.334 0.334 0.3340 8.07 7.42 0.9 17.6 37.08
6id16jun02-12:46 13.0 5.0 #1B 0.295 0.296 0.2955 6.27 #1B 0.265 0.265 0.2650 4.85 5.56 1.0 25.6 27.79
7id16jun02-12:47 14.0 2.5 #1B 0.435 0.435 0.4350 12.79 #1B 0.427 0.430 0.4285 12.49 12.64 0.2 2.4 31.59
8id16jun02-12:48 15.0 2.5 #1B 0.410 0.408 0.4090 11.57 #1B 0.421 0.422 0.4215 12.16 11.87 0.4 4.9 29.67
9id16jun02-12:49 16.0 2.5 #1B 0.457 0.457 0.4570 13.82 #1B 0.417 0.417 0.4170 11.95 12.88 1.3 14.5 32.21
10id16jun02-12:51 18.0 2.5 #1B 0.445 0.448 0.4465 13.33 #1B 0.385 0.386 0.3855 10.48 11.90 2.0 23.9 29.75
11id16jun02-12:53 20.0 2.5 #1B 0.444 0.444 0.4440 13.21 #1B 0.382 0.381 0.3815 10.29 11.75 2.1 24.9 29.38
12id16jun02-12:55 22.0 2.5 #1B 0.469 0.467 0.4680 14.33 #1B 0.474 0.474 0.4740 14.61 14.47 0.2 1.9 36.18
13id16jun02-12:57 24.0 2.5 #1B 0.465 0.466 0.4655 14.21 #1B 0.453 0.453 0.4530 13.63 13.92 0.4 4.2 34.81
14id16jun02-13:00 27.0 2.5 #1B 0.467 0.467 0.4670 14.29 #1B 0.466 0.467 0.4665 14.26 14.27 0.0 0.2 35.68
15id16jun02-13:04 31.0 2.5 #1B 0.482 0.482 0.4820 14.99 #1B 0.491 0.492 0.4915 15.43 15.21 0.3 2.9 38.02
Notes:
1. Dilution factor applied to calculated  Chloride mean to yield actual sample Chloride.
    Dilution factor shown  for sample is the same for both replicates of that sample.
2. Arithmetic mean of two replicates, A and B.
3. Sample vial was rinsed and reused for each analysis.
Absorbance
Measurement B
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    Table A-275.  Raw data from dissolved (< 0.45 µm) organic carbon analysis of the 16-Jun-02 storm event 







DOC    
[mg/L]
Spectrophotometer: Shimadzu TOC-5050A Blank 0 1.0 -0.2 0.33
Event Sampling Date: Standard 20 1.0 20.3 20.48
Sampled By: Standard 50 1.0 49.6 49.30
Test Date: Standard 100 1.0 100.6 99.51
Time 0 for Event: Standard 200 1.0 203.1 200.37
Conducted By:
Experimental Site: I-10/E.Lakeshore Experiment Station Sample Legend:
Site Location: Baton Rouge, Louisiana
Experimental System: Storm Characterization       
Calibr. Curve Dates:
Vial Type 25 mL  Sample Cell / 1" matched pair
Cumul.
Elapsed Corrected Corrected DOC Sample 
Time DF1 DOC  Vial DOC Mean2 Std. DOC
(min.) 1 2 Mean2 [mg/L] ID 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
Start of Rain-12:30 0.0
1id16jun02-12:37 4.0 1.0 #1B3 241.1 236.7 238.9 235.60 #1B 239.7 237.0 238.4 235.06 235.3 0.4 0.2 235.3
2id16jun02-12:41 8.0 1.0 #1B 206.5 205.0 205.8 202.98 #1B 209.8 208.3 209.1 206.23 204.6 2.3 1.6 204.6
3id16jun02-12:43 10.0 1.0 #1B 186.0 184.2 185.1 182.66 #1B 185.4 187.9 186.7 184.18 183.4 1.1 0.8 183.4
4id16jun02-12:44 11.0 1.0 #1B 172.0 172.2 172.1 169.87 #1B 172.6 172.1 172.4 170.11 170.0 0.2 0.1 170.0
5id16jun02-12:45 12.0 1.0 #1B 175.1 170.8 173.0 170.70 #1B 173.3 171.9 172.6 170.36 170.5 0.2 0.2 170.5
6id16jun02-12:46 13.0 1.0 #1B 166.9 166.0 166.5 164.31 #1B 170.4 169.3 169.9 167.65 166.0 2.4 2.0 166.0
7id16jun02-12:47 14.0 1.0 #1B 158.0 158.1 158.1 156.04 #1B 160.2 160.1 160.2 158.11 157.1 1.5 1.3 157.1
8id16jun02-12:48 15.0 1.0 #1B 154.3 152.9 153.6 151.66 #1B 155.7 154.4 155.1 153.09 152.4 1.0 0.9 152.4
9id16jun02-12:49 16.0 1.0 #1B 151.7 150.2 151.0 149.06 #1B 154.6 153.3 154.0 152.01 150.5 2.1 2.0 150.5
10id16jun02-12:51 18.0 1.0 #1B 156.0 154.2 155.1 153.14 #1B 157.4 157.0 157.2 155.21 154.2 1.5 1.3 154.2
11id16jun02-12:53 20.0 1.0 #1B 150.2 148.5 149.4 147.48 #1B 151.2 151.9 151.6 149.65 148.6 1.5 1.5 148.6
12id16jun02-12:55 22.0 1.0 #1B 148.4 146.9 147.7 145.81 #1B 150.9 150.3 150.6 148.71 147.3 2.1 2.0 147.3
13id16jun02-12:57 24.0 1.0 #1B 143.0 142.5 142.8 140.99 #1B 143.4 143.0 143.2 141.43 141.2 0.3 0.3 141.2
14id16jun02-13:00 27.0 1.0 #1B 143.4 143.3 143.4 141.58 #1B 145.0 144.9 145.0 143.15 142.4 1.1 1.1 142.4
15id16jun02-13:04 31.0 1.0 #1B 144.0 141.5 142.8 140.99 #1B 146.1 144.0 145.1 143.25 142.1 1.6 1.6 142.1
Notes:
1. Dilution factor applied to calculated DOC mean to yield actual sample DOC.
    Dilution factor shown  for sample is the same for all three replicates of that sample.
2. Arithmetic mean of three replicates.
3. Sample vial was rinsed and reused for each analysis.
RESULTS
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APPENDIX B.  CHARACTERIZATION OF ATMOSPHERIC RAINFALL AT THE HIGHLAND ROAD SITE 
 
Table B-1.  Hydrologic and traffic summary of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Legend:-
Classification Control
Experimental System: Storm Characterization 
Experimental Site E.Lakeshore 
Experimental Station
Site Location: Baton Rouge, LA
Volume of Duration of Duration of Traffic Previous
Sample ID Precipitation1,2 Flow1,3 Rainfall1,4 Runoff1,5 Flow1,6 Dry Hours1,7
(mm) (L) (min) (min) (# of veh) (hrs)
C-RF-05jan02 0.047 10618.0 391 350 16269.5 68
C-RF-19jan02 0.019 84.9 45.0 28.0 2027.3 5
C-RF-24jan02 0.004 128.1 14.0 16.0 1543.5 68
C-RF-09mar02 0.020 760.8 14.0 22.0 1443.7 172
C-RF-11apr02 0.002 53.6 14.0 20.0 2353.0 68
C-RF-13may02 0.001 1964.0 30.0 33.0 2456.6 758
C-RF-30may02 0.065 7336.8 136.0 137.0 8951.8 306
C-RF-16jun02 0.002 50.7 34.0 27.0 2105.8 188
Notes:
1.  All hydrologic and traffic information was acquired from respective storm event characterization tables (Appendix A).
2.  Precipitation indicates the total amount of rainfall measured for each event
3.  Volume of flow indicates the total volume of runoff measured for each event
4.  Duration of rainfall indicates the time from the start of effective rainfall to end of effective rainfall.
5.  Duration of runoff indicates the time from initial runoff to the end of runoff (at the point of sampling).
6.  Traffic flow indicates the total number of vehicles passing the east bound lane of I-10 during each event
7.  Previous dry hours indicate the elapsed time between rainfall events where at least 0.01 inches of rainfall
     was recorded











Table B-2.  Summary of laboratory-performed analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
Equipment Type Serial Equipment 
# ID Location
Combination pH Electrode 7094 ELAB:118:LSU
Combination Redox Electrode 8863 ELAB:118:LSU
Conductivity Probe 96E49420 ELAB:118:LSU
D.O. Meter 96E49420 ELAB:118:LSU
Turbidimeter H47901-60 ELAB:118:LSU
Spectrophotometer (COD, ions) 49315-00 ELAB:118:LSU
Total Total 
Sample SSC VSSC Alkalinity Turbidity
ID2 [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
C-RF-05jan02 (1)3 8.0 5.7 0.71 28.65 0.0 N/A
C-RF-05jan02 8.7 6.3 0.73 11.04 0.0 N/A
C-RF-19jan02 (1) 6.3 7.3 1.16 15.20 0.0 N/A
C-RF-19jan02 9.0 5.7 0.63 21.85 0.0 N/A
C-RF-24jan02 21.7 20.7 0.95 9.38 1.0 N/A
C-RF-09mar02 16.0 12.7 0.79 21.50 0.0 3.4
C-RF-11apr02 5.6 3.3 0.60 N/A 0.0 N/A
C-RF-13may02 16.3 10.0 0.61 20.00 0.0 1.8
C-RF-30may02 7.7 4.3 0.57 28.88 0.0 3.6
C-RF-16jun02 20.0 16.7 0.83 22.00 0.0 2.6
Site Mean Conc.4[mg/L] 11.9 9.3 0.8 19.8 0.1 2.9
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall. 
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
CONTROL SITE: ATMOSPHERIC RAINFALL CHARACTERIZATION SUMMARY  (PAGE 1 OF 3)



















pH:[4] [7] [10] 
 ORP:+420 mv @ 25oC
 









 Table B-3.  Summary of probe-based analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
Equipment Type Serial Model Equipment 
# ID Classification Location
Combination pH Electrode 7094 Orion 290A ELAB:118:LSU
Combination Redox Electrode 8863 Orion 290A ELAB:118:LSU
Conductivity Probe 96E49420 YSI 85 ELAB:118:LSU
D.O. Meter 96E49420 YSI 85 ELAB:118:LSU
Turbidimeter H47901-60 Hach 2100AN IS ELAB:118:LSU
Spectrophotometer (COD) 49315-00 Hach DR/2010 ELAB:118:LSU
Sample
ID2 pH TDS Redox Temp D.O. Conductivity
(uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
C-RF-05jan02 (1)3 4.1 3.0 611.3 20.5 4.0 6.2
C-RF-05jan02 3.3 2.0 649.8 17.5 8.2 3.9
C-RF-19jan02 (1) 3.6 8.5 148.4 20.3 8.1 19.0
C-RF-19jan02 3.6 16.0 617.7 20.5 7.5 34.1
C-RF-24jan02 4.9 14.0 571.9 22.0 6.2 28.3
C-RF-09mar02 4.8 5.0 572.7 23.7 6.2 11.6
C-RF-13may02 5.4 6.0 589.7 23.2 7.3 12.0
C-RF-30may02 4.4 15.0 653.9 22.6 6.5 31.4
C-RF-16jun02 4.0 24.0 637.7 22.2 8.1 50.2
Site Mean Conc.3 [mg/L] 4.2 10.4 561.4 21.4 6.9 21.8
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall. 
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Calculated Mean of Probe-Based Analysis Data1
4000-200 NTU 
 0,50,100,200,400,800 mg/L
pH:[4] [7] [10] (slope = 99.9%)
 ORP:+420 mv @ 25oC
1413 µS/cm
N/A
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Table B-4 Summary of ion-based analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
Equipment Type Serial Model Equipment 
# ID Classification Location
Spectrophotometer (PO4
2- 49315-00 DR/2010 ELAB:118:LSU
Spectrophotometer (NO3
-) 49315-00 DR/2010 ELAB:118:LSU
Spectrophotometer (SO4
2- 49315-00 DR/2010 ELAB:118:LSU
Spectrophotometer (Cl-) 49315-00 DR/2010 ELAB:118:LSU
TOC Analyzer (DOC) 563986 TOC-5050A CEBA:3204:LSU
PO42- NO3- SO4- Cl
- DOC
[mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
0.01 0.00 1.21 4.03 0.00
0.08 0.00 0.96 0.00 0.00
0.10 0.00 1.72 0.82 0.00
0.16 0.00 8.22 1.01 0.00
0.1 0.0 3.0 1.5 0.0
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
C-RF-16jun02
0, 0.15, 0.3, 0.45, 0.6 mg/L
0, 4, 6, 8, 10 mg/L
0, 10, 20, 30 mg/L
0, 10, 20, 30 mg/L
0, 20, 50, 100, 200 mg/L
CONTROL SITE: ATMOSPHERIC RAINFALL CHARACTERIZATION SUMMARY (PAGE 3 0F 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Standard Concentration
Calculated Mean of Ion-Based Analysis Data1
















Table B-5.  Summary of total metal analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
 
Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample DF data conc. DF data conc. DF data conc. DF data conc. DF data conc.
ID1 [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
C-RF-05jan02 (1)3 1.08 0.8 0.8 1.08 0.1 0.1 1.08 0.1 0.1 1.08 2.4 2.6 1.08 <IDL N/A
C-t-RF-05jan02 1.08 0.9 1.0 1.08 0.1 0.1 1.08 0.1 0.1 1.08 2.5 2.7 1.08 <IDL N/A
C-t-RF-19jan02 1.08 0.8 0.9 1.08 0.1 0.1 1.08 0.3 0.3 1.08 2.4 2.6 1.08 0.0 0.0
C-t-RF-24jan02 1.08 0.9 1.0 1.08 0.1 0.1 1.08 0.6 0.6 1.08 2.1 2.3 1.08 0.0 0.0
C-t-RF-09mar02 1.08 31.8 34.4 1.08 0.6 0.7 1.08 5.9 6.4 1.08 50.4 54.6 1.08 <IDL N/A
C-t-RF-11apr02 1.08 13.2 14.3 1.08 0.1 N/A 1.08 2.5 2.7 1.08 57.3 62.0 1.08 <IDL N/A
C-t-RF-30may02 1.08 <IDL N/A 1.08 2.0 N/A 1.08 3.9 4.2 1.08 0.9 1.0 1.08 0.2 0.2
C-t-RF-16jun02 1.08 91.2 98.8 1.08 <IDL N/A 1.08 18.2 19.7 1.08 136.3 147.6 1.08 <IDL N/A
21.6 0.2 4.3 34.4 0.1
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall. 
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Site Mean Conc.3 [µg/L]
CONTROL SITE: ATMOSPHERIC RAINFALL METAL CHARACTERIZATION SUMMARY  (PAGE 1 OF 3)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction















Table B-5 (continued).  Summary of total metal analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
 
Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample DF data conc. DF data conc. DF data conc. DF data conc. DF data conc.
ID1 [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
C-RF-05jan02 (1)3 1.08 0.4 0.4 1.08 0.6 0.7 1.08 0.0 0.0 1.08 0.0 0.0 1.08 0.0 0.0
C-t-RF-05jan02 1.08 0.2 0.2 1.08 0.5 0.6 1.08 0.0 0.0 1.08 0.0 0.0 1.08 0.0 0.0
C-t-RF-19jan02 1.08 1.6 1.7 1.08 1.3 1.4 1.08 0.0 0.0 1.08 0.3 0.3 1.08 1.5 1.6
C-t-RF-24jan02 1.08 1.2 1.3 1.08 1.9 2.1 1.08 0.0 0.0 1.08 1.0 1.1 1.08 0.7 0.8
C-t-RF-09mar02 1.08 6.7 7.3 1.08 5.4 5.8 1.08 0.0 0.0 1.08 1.4 1.6 1.08 0.1 0.1
C-t-RF-11apr02 1.08 <IDL N/A 1.08 2.2 2.3 1.08 0.1 0.1 1.08 0.8 0.8 1.08 0.1 0.1
C-t-RF-30may02 1.08 3.8 4.1 1.08 12.4 13.4 1.08 0.1 0.1 1.08 0.2 0.2 1.08 0.8 0.9
C-t-RF-16jun02 1.08 34.9 37.8 1.08 97.3 105.4 1.08 79.4 86.0 1.08 7.9 8.6 1.08 31.0 33.5
7.5 16.5 10.8 1.6 4.6
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall. 
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Site Mean Conc.3 [µg/L]
CONTROL SITE: ATMOSPHERIC RAINFALL METAL CHARACTERIZATION SUMMARY  (PAGE 2 OF 3)
Cu (m/z = 63)
Particulate Fraction















Table B-5 (continued).  Summary of total metal analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
 
Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample DF data conc. DF data conc. DF data conc. DF data conc. DF data conc. DF data conc.
ID1 [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
C-RF-05jan02 (1)3 1.08 N/A N/A 1.08 0.3 0.3 1.08 45.4 49.1 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
C-t-RF-05jan02 1.08 N/A N/A 1.08 0.3 0.3 1.08 33.8 36.6 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
C-t-RF-19jan02 1.08 N/A N/A 1.08 1.1 1.2 1.08 28.1 30.4 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
C-t-RF-24jan02 1.08 N/A N/A 1.08 2.6 2.8 1.08 31.4 34.0 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
C-t-RF-09mar02 1.08 705.5 764.1 1.08 97.4 105.5 1.08 972.0 1052.7 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
C-t-RF-11apr02 1.08 1080.0 1169.6 1.08 124.5 134.8 1.08 362.5 392.6 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
C-t-RF-30may02 1.08 35.8 38.8 1.08 2.7 2.9 1.08 106.0 114.8 1.08 136.0 147.3 1.08 0.1 0.1 1.08 1.7 1.9
C-t-RF-16jun02 1.08 1318.7 1428.1 1.08 130.4 141.2 1.08 3759.4 4071.4 1.08 110.2 119.4 1.08 4.0 4.4 1.08 13.8 14.9
850.1 55.5 818.9 133.3 2.3 8.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall. 
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Site Mean Conc.3 [µg/L]
Ba (m/z = 63)
CONTROL SITE: ATMOSPHERIC RAINFALL METAL CHARACTERIZATION SUMMARY  (PAGE 3 OF 3)
Particulate Fraction
















Table B-6.  Summary of total alkalinity analysis for atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification Total Alkalinity Analysis:
Experimental System: Storm Characterization pH meter specifications:
Experimental Site Highland Rd pH Probe Calibration: 3 pt calibration (slope = 99 -102%)
Experimental Station Laboratory Location: Engineering Annex:118:LSU
Baton Rouge, LA QA/QC Checked By: CMD 
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
6. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Sample Analyst A B CV%
ID1 [mg/L] [mg/L]
C-RF-19jan02 (1)6 CMD 0.0 0.0 0.0
C-RF-19jan02 CMD 0.0 0.0 0.0
C-RF-24jan02 EEK 1.0 1.0 0.0
TOTAL ALKALINITY ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 2)
 Precipitation Event Information Laboratory Analysis Specifications


































Table B-7.  Raw data from total alkalinity analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification Total Alkalinity Analysis:
Experimental System: Storm Characterization pH meter specifications:
Experimental Site Highland Rd pH Probe Calibration 3 pt calibration (slope = 99 -102%)
Experimental Station Laboratory Location: Engineering Annex:118:LSU
Baton Rouge, LA QA/QC Checked By: CMD 
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Sample Calculated
Sample Analyst Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (mL) (su) (su) (mL) (mL) [mg/L]6
C-RF-19jan02 (1) CMD 100.0 3.58 N/A 0.0 0.0 0.0
C-RF-19jan02 CMD 100.0 3.64 N/A 0.0 0.0 0.0
C-RF-24jan02 EEK 100.0 4.88 4.45 0.0 0.1 1.0
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
C-RF-19jan02 (1) CMD 100.0 3.28 N/A 0.0 0.0 0.0
C-RF-19jan02 CMD 100.0 3.65 N/A 0.0 0.0 0.0




TOTAL ALKALINITY ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 2 OF 2)
APHA Standard Method 2320-B
Orion 290-A 
















Table B-8.  Turbidity analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification Control
Experimental System Storm Characterization 
Experimental Site Highland Rd Laboratory Location: ELAB:118:LSU
Baton Rouge, LA QA/QC Checked By: CMD 
Sample Legend:
Calculated Stand.
Sample Analyst Check2 Mean3 Dev. RPD
ID 1 2 1 2 (NTU)
C-RF-09mar02 NRM 3.4 3.3 3.5 3.4 3.3 3.4 0.1 2.7
C-RF-13may02 NRM 1.6 1.7 1.9 2.0 1.8 1.8 0.1 7.6
C-RF-30may02 NRM 3.4 3.3 3.9 3.9 3.6 3.6 0.3 6.9
C-RF-16jun02 EEK 2.5 2.2 3.0 2.5 2.8 2.6 0.3 11.8
Notes
     to ensure precision of replicates.
Turbidimeter Model
TURBIDITY ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 
 Precipitation Event Information
Turbidity Analysis
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.



















Table B-9.  Total chemical oxygen demand (COD) analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Legend:
Hach COD Method: COD Closed Reflux Colorimetric Method Classification Control
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: Highland Rd
Digestion Vial Type High Range 0-1500 mg/L Site Location: Baton Rouge, LA
Calculated Calculated COD Sample 
Analyst Lot DF2 COD4 DF2 COD4 mean Std. COD4
# 1 2 Mean3 [mg/L] 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
C-RF-05jan02 (1)5 CMD A1292 2.0 0.038 0.037 0.0375 17.26 2.0 0.024 0.024 0.0240 11.39 14.33 4.2 41.0 28.65
C-RF-05jan02 CMD A1292 2.0 0.011 0.011 0.0110 5.74 2.0 0.01 0.010 0.0100 5.30 5.52 0.3 7.9 11.04
C-RF-19jan02 (1) NRM A1190 1.0 -0.030 -0.029 -0.0295 14.87 1.0 -0.030 -0.032 -0.0310 15.53 15.20 0.5 4.3 15.20
C-RF-19jan02 NRM A1190 1.0 -0.045 -0.046 -0.0455 21.85 1.0 0.007 0.007 0.0070 <IDL 21.85 N/A N/A 21.85
C-RF-24jan02 NRM A1292 1.0 0.005 0.005 0.0050 10.00 1.0 0.004 0.005 0.0045 8.75 9.38 0.9 13.3 9.38
C-RF-09mar02 NRM A1292 1.0 0.010 0.010 0.0100 21.50 1.0 0.010 0.010 0.0100 21.50 21.50 0.0 0.0 21.50
C-RF-13may02 NRM A1292 1.0 0.006 0.006 0.0060 17.50 1.0 0.008 0.008 0.0080 22.50 20.00 3.5 25.0 20.00
C-RF-30may02 NRM A1094 1.0 0.011 0.012 0.0115 29.50 1.0 0.011 0.011 0.0110 28.25 28.88 0.9 4.3 28.88
C-RF-16jun02 NRM A2115 1.0 0.010 0.010 0.0100 22.00 1.0 0.01 0.010 0.0100 22.00 22.00 0.0 0.0 22.00
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD. 
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. Chemical oxygen demand.




CHEMICAL OXYGEN DEMAND ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
TOTAL CHEMICAL OXYGEN DEMAND1
Absorbance Absorbance














Table B-10.  Summary of suspended solids analysis for atmospheric rainfall collected @ the 
Highland Rd. Control Site 
Classification SSC1 Analytical Method: (APHA) ASTM D 3977-97 (B)
Experimental System: VSSC2 Analytical Method: (APHA) ASTM 2540-E
Experimental Site Laboratory Location:
Station QA/QC Checked By:
Site Location:
Sample Legend:
     dried @ 103-105oC
     ignited @ 550oC
3. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean SSC Standard CV%
ID A B C [mg/L] Deviation
C-RF-05jan02 (1)3 NRM 7.0 9.0 8.0 8.0 1.0 12.5
C-RF-05jan02 NRM 8.0 8.0 10.0 8.7 1.2 13.3
C-RF-19jan02 (1) NRM 5.0 8.0 6.0 6.3 1.5 24.1
C-RF-19jan02 NRM 8.0 10.0 9.0 9.0 1.0 11.1
C-RF-24jan02 NRM 21.0 21.0 23.0 21.7 1.2 5.3
C-RF-09mar02 NRM 17.0 13.0 18.0 16.0 2.6 16.5
C-RF-11apr02 NRM 6.7 6.7 3.3 5.6 1.9 34.6
C-RF-13may02 NRM 18.0 15.0 16.0 16.3 1.5 9.4
C-RF-30may02 NRM 6.0 9.0 8.0 7.7 1.5 19.9
C-RF-16jun02 NRM 20.0 20.0 20.0 20.0 0.0 0.0
Calculated
Sample Analyst Mean VSSC Standard CV%
ID A B C [mg/L] Deviation
C-RF-05jan02 (1) NRM 5.0 7.0 5.0 5.7 1.2 20.4
C-RF-05jan02 NRM 6.0 6.0 7.0 6.3 0.6 9.1
C-RF-19jan02 (1) NRM 7.0 7.0 8.0 7.3 0.6 7.9
C-RF-19jan02 NRM 4.0 7.0 6.0 5.7 1.5 27.0
C-RF-24jan02 NRM 21.0 19.0 22.0 20.7 1.5 7.4
C-RF-09mar02 NRM 15.0 8.0 15.0 12.7 4.0 31.9
C-RF-11apr02 NRM 6.7 3.3 0.0 3.3 3.3 100.0
C-RF-13may02 NRM 11.0 10.0 9.0 10.0 1.0 10.0
C-RF-30may02 NRM 4.0 5.0 4.0 4.3 0.6 13.3
C-RF-16jun02 NRM 16.7 20.0 13.3 16.7 3.3 20.0
1 SSC = Suspended Solids Concentrations 




Summary of SSC Analyses
Measurements
(mg/L)
Laboratory Analysis SpecificationsPrecipitation Event Information
 SUSPENDED SOLIDS ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 3)


























Table B-11.  Raw data from total suspended and volatile suspended solids analysis of 
atmospheric rainfall collected @ the Highland Rd. Control Site 
Tare Volume Final Ash1
Sample Analyst Wt. Filtered Wt. Wt. SSC VSSC
ID (g) (mL) (g) (g) [mg/L] [mg/L]
C-RF-05jan02 (1) NRM 1.0692 100.0 1.0699 1.0694 7.0 5.0
C-RF-05jan02 NRM 1.0676 100.0 1.0684 1.0678 8.0 6.0
C-RF-19jan02 (1) NRM 1.0686 100.0 1.0691 1.0684 5.0 7.0
C-RF-19jan02 NRM 1.0676 100.0 1.0684 1.068 8.0 4.0
C-RF-24jan02 NRM 1.0674 100.0 1.0695 1.0674 21.0 21.0
C-RF-09mar02 NRM 1.0644 100.0 1.0661 1.0646 17.0 15.0
C-RF-11apr02 NRM 1.0593 30.0 1.0595 1.0593 6.7 6.7
C-RF-13may02 NRM 1.0656 100.0 1.0674 1.0663 18.0 11.0
C-RF-30may02 NRM 1.0609 100.0 1.0615 1.0611 6.0 4.0
C-RF-16jun02 NRM 1.0632 30.0 1.0638 1.0633 20.0 16.7
Tare Volume Final Ash1
Sample Analyst Wt. Filtered Wt. Wt. SSC VSSC
ID (g) (mL) (g) (g) [mg/L] [mg/L]
C-RF-05jan02 (1) NRM 1.0701 100.0 1.0710 1.0703 9.0 7.0
C-RF-05jan02 NRM 1.0682 100.0 1.0690 1.0684 8.0 6.0
C-RF-19jan02 (1) NRM 1.0696 100.0 1.0704 1.0697 8.0 7.0
C-RF-19jan02 NRM 1.0722 100.0 1.0732 1.0725 10.0 7.0
C-RF-24jan02 NRM 1.0664 100.0 1.0685 1.0666 21.0 19.0
C-RF-09mar02 NRM 1.0681 100.0 1.0694 1.0686 13.0 8.0
C-RF-11apr02 NRM 1.0648 30.0 1.0650 1.0649 6.7 3.3
C-RF-13may02 NRM 1.065 100.0 1.0665 1.0655 15.0 10.0
C-RF-30may02 NRM 1.0594 100.0 1.0603 1.0598 9.0 5.0
C-RF-16jun02 NRM 1.0648 30.0 1.0654 1.0648 20.0 20.0
Tare Volume Final Ash1
Sample Analyst Wt. Filtered Wt. Wt. SSC VSSC
ID (g) (mL) (g) (g) [mg/L] [mg/L]
C-RF-05jan02 (1) NRM 1.0716 100.0 1.0724 1.0719 8.0 5.0
C-RF-05jan02 NRM 1.0695 100.0 1.0705 1.0698 10.0 7.0
C-RF-19jan02 (1) NRM 1.0662 100.0 1.0668 1.066 6.0 8.0
C-RF-19jan02 NRM 1.0722 100.0 1.0731 1.0725 9.0 6.0
C-RF-24jan02 NRM 1.0652 100.0 1.0675 1.0653 23.0 22.0
C-RF-09mar02 NRM 1.0633 100.0 1.0651 1.0636 18.0 15.0
C-RF-11apr02 NRM 1.0662 30.0 1.0663 1.0663 3.3 0.0
C-RF-13may02 NRM 1.0661 100.0 1.0677 1.0668 16.0 9.0
C-RF-30may02 NRM 1.0664 100.0 1.0672 1.0668 8.0 4.0
C-RF-16jun02 NRM 1.0603 30.0 1.0609 1.0605 20.0 13.3
Notes:
1. Ash weight equals the sample weight after ignition.
Calculated ResultsMeasured Data
Measurement A
 SUSPENDED SOLIDS ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (1 of 1)
Measured Data
Measurement B




Table B-12.  Raw data from total metal analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Analyst Mean3 1.  Dilutions have not been factored into raw data.
ID2 A B [µg/L] RPD4 2.  Refer to Sample Legend.
C-p-RF-05jan02 (1)5 CMD 0.7 0.8 0.8 6.3 3.  Mean is an arithmetic mean.
C-p-RF-05jan02 CMD 0.9 1.0 0.9 3.6 4.  Relative Percent Difference 
C-p-RF-19jan02 CMD 0.9 0.8 0.8 5.8      (for duplicate measurement).
C-p-RF-24jan02 CMD 1.2 0.7 0.9 27.7 5. (1): designates that the composite
C-p-RF-09mar02 CMD 32.2 31.4 31.8 1.3     sample was taken after 
C-p-RF-11apr02 CMD 9.5 16.9 13.2 24.7     the first 15-minutes of rainfall. 
C-p-RF-30may02 CMD <IDL <IDL <IDL N/A
C-p-RF-16jun02 CMD 90.1 92.3 91.2 1.2
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
C-p-RF-05jan02 (1) CMD 0.1 0.1 0.1 12.0 0.1 0.1 0.1 24.9 2.1 2.6 2.4 9.3
C-p-RF-05jan02 CMD 0.1 0.1 0.1 2.0 0.1 0.1 0.1 45.9 2.3 2.6 2.5 6.7
C-p-RF-19jan02 CMD 0.1 0.1 0.1 1.0 0.3 0.3 0.3 1.0 2.4 2.4 2.4 0.0
C-p-RF-24jan02 CMD 0.1 0.1 0.1 14.3 0.5 0.6 0.6 18.6 2.0 2.3 2.1 6.9
C-p-RF-09mar02 CMD 0.6 0.7 0.6 9.5 5.8 6.0 5.9 3.1 51.0 49.8 50.4 1.2
C-p-RF-11apr02 CMD 0.1 0.0 0.1 108.1 2.5 2.5 2.5 0.8 57.4 57.1 57.3 0.3
C-p-RF-30may02 CMD 1.9 2.1 2.0 7.0 3.4 4.3 3.9 21.8 0.9 <IDL 0.9 N/A
C-p-RF-16jun02 CMD <IDL <IDL <IDL N/A 18.4 18.1 18.2 1.6 138.1 134.5 136.3 1.3
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Al (m/z = 27)
Replicate [µg/L]
Notes:






















Table B-12 (continued).  Raw data from total metal analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
C-p-RF-05jan02 (1) CMD <IDL <IDL <IDL N/A 0.2 0.5 0.4 92.7 0.5 0.8 0.6 53.7
C-p-RF-05jan02 CMD <IDL <IDL <IDL N/A 0.2 0.2 0.2 3.1 0.5 0.6 0.5 4.2
C-p-RF-19jan02 CMD 0.0 0.0 0.0 1.6 1.6 1.6 1.6 0.6 1.3 1.3 1.3 1.5
C-p-RF-24jan02 CMD 0.0 0.0 0.0 57.1 1.0 1.4 1.2 30.0 1.6 2.2 1.9 33.3
C-p-RF-09mar02 CMD <IDL <IDL <IDL N/A <IDL 6.7 6.7 N/A 4.6 6.1 5.4 28.6
C-p-RF-11apr02 CMD <IDL <IDL <IDL N/A <IDL <IDL <IDL N/A 2.2 2.1 2.2 5.6
C-p-RF-30may02 CMD 0.2 0.2 0.2 13.0 3.5 4.0 3.8 13.5 12.4 12.4 12.4 0.0
C-p-RF-16jun02 CMD <IDL <IDL <IDL N/A 34.8 35.0 34.9 0.5 96.3 98.3 97.3 2.1
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
C-p-RF-05jan02 (1) CMD 0.0 0.0 0.0 5.7 0.0 0.0 0.0 71.1 0.0 0.0 0.0 38.1
C-p-RF-05jan02 CMD 0.0 0.0 0.0 16.8 0.0 0.0 0.0 8.0 0.0 0.0 0.0 36.1
C-p-RF-19jan02 CMD 0.0 0.0 0.0 1.5 0.3 0.3 0.3 2.0 1.6 1.4 1.5 9.5
C-p-RF-24jan02 CMD 0.0 0.0 0.0 23.1 0.9 1.1 1.0 17.9 0.7 0.8 0.7 14.3
C-p-RF-09mar02 CMD 0.0 0.0 0.0 12.4 0.0 2.9 1.4 196.5 0.0 0.2 0.1 169.2
C-p-RF-11apr02 CMD 0.2 0.1 0.1 56.4 0.8 0.8 0.8 2.7 0.1 0.0 0.1 255.7
C-p-RF-30may02 CMD 0.1 0.1 0.1 4.7 0.1 0.3 0.2 73.7 0.7 0.9 0.8 26.2
C-p-RF-16jun02 CMD 84.5 74.3 79.4 12.8 8.4 7.4 7.9 12.8 21.0 41.0 31.0 64.6
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)















Table B-12 (continued).  Raw data from total metal analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
C-p-RF-05jan02 (1) CMD N/A N/A N/A N/A 0.2 0.4 0.3 50.6 34.1 56.6 45.4 49.6
C-p-RF-05jan02 CMD N/A N/A N/A N/A 0.4 0.2 0.3 95.9 35.8 31.8 33.8 11.8
C-p-RF-19jan02 CMD N/A N/A N/A N/A 1.1 1.1 1.1 2.7 28.2 27.9 28.1 1.1
C-p-RF-24jan02 CMD N/A N/A N/A N/A 2.4 2.8 2.6 16.8 29.6 33.2 31.4 11.5
C-p-RF-09mar02 CMD 730.0 681.0 705.5 3.5 98.3 96.5 97.4 1.8 924.0 1020.0 972.0 9.9
C-p-RF-11apr02 CMD 1080.0 1080.0 1080.0 0.0 124.0 125.0 124.5 0.8 361.0 364.0 362.5 0.8
C-p-RF-30may02 CMD 35.9 35.7 35.8 0.3 2.8 2.5 2.7 12.1 103.0 109.0 106.0 5.7
C-p-RF-16jun02 CMD 1312.4 1324.9 1318.7 0.5 129.6 131.1 130.4 1.2 3687.6 3831.1 3759.4 3.8
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
C-p-RF-05jan02 (1) CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C-p-RF-05jan02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C-p-RF-19jan02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C-p-RF-24jan02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C-p-RF-09mar02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C-p-RF-11apr02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
C-p-RF-30may02 CMD 126.0 146.0 136.0 7.1 0.0 0.2 0.1 137.6 1.5 1.9 1.7 23.6
C-p-RF-16jun02 CMD 105.9 114.6 110.2 3.9 4.0 <IDL 4.0 N/A 13.5 14.1 13.8 4.3
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR ATMOSPHERIC RAINFALL EVENTS (PAGE 3 OF 3)
TOTAL METAL CONCENTRATION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]















Table B-13.  Raw data from pH analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification SM:  4500-H+B1
Experimental Site: Highland Rd Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
5. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean pH4 Standard CV%
ID A B (s.u.) Dev.
C-RF-05jan02 (1)5 EEK 4.3 3.8 4.1 0.3 8.2
C-RF-05jan02 EEK 3.3 3.4 3.3 0.0 0.8
C-RF-19jan02 (1) CMD 3.6 3.6 3.6 0.0 0.1
C-RF-19jan02 CMD 3.6 3.7 3.6 0.0 0.2
C-RF-24jan02 EEK 4.9 4.9 4.9 0.0 0.0
C-RF-09mar02 EEK 4.8 4.8 4.8 0.0 0.4
C-RF-13may02 JCK 5.4 5.4 5.4 0.0 0.1
C-RF-30may02 EEK 4.4 4.4 4.4 0.0 0.2
C-RF-16jun02 JCK 3.9 4.0 4.0 0.1 2.8
























Table B-14.  Raw data from total dissolved solids analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification Direct Probe Measurement
Experimental Site: Highland Rd Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
4. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean TDS3 Standard CV%
ID A B [mg/L] Dev.
C-RF-05jan02 (1)4 EEK 3.0 3.0 3.0 0.0 0.0
C-RF-05jan02 EEK 2.0 2.0 2.0 0.0 0.0
C-RF-19jan02 (1) CMD 9.0 8.0 8.5 0.7 8.3
C-RF-19jan02 CMD 16.0 16.0 16.0 0.0 0.0
C-RF-24jan02 EEK 13.0 15.0 14.0 1.4 10.1
C-RF-09mar02 EEK 5.0 5.0 5.0 0.0 0.0
C-RF-13may02 JCK 6.0 6.0 6.0 0.0 0.0
C-RF-30may02 EEK 15.0 15.0 15.0 0.0 0.0
C-RF-16jun02 JCK 24.0 24.0 24.0 0.0 0.0
TDS ANALYSIS FOR ATMOSPHEREVENT RAINFALL EVENTS (PAGE 1 OF 1)
























Table B-15.  Raw data from redox analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification SM:  25801
Experimental Site: Highland Rd Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
4. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean3 Standard CV%
ID A B (+mV) Dev.
C-RF-05jan02 (1)4 EEK 598.2 624.4 611.3 18.5 3.0
C-RF-05jan02 EEK 654.6 645.0 649.8 6.8 1.0
C-RF-19jan02 (1) CMD 150.9 145.8 148.4 3.6 2.4
C-RF-19jan02 CMD 617.2 618.1 617.7 0.6 0.1
C-RF-24jan02 EEK 571.6 572.1 571.9 0.4 0.1
C-RF-09mar02 EEK 570.9 574.4 572.7 2.5 0.4
C-RF-13may02 JCK 581.5 597.9 589.7 11.6 2.0
C-RF-30may02 EEK 653.3 654.5 653.9 0.8 0.1
C-RF-16jun02 JCK 636.8 638.5 637.7 1.2 0.2

























Table B-16.  Raw data from temperature analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification Direct Probe Measurement
Experimental Site: Highland Rd Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
2. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean1 Standard CV%
ID A B (°C) Dev.
C-RF-05jan02 (1)2 EEK 20.5 20.5 20.5 0.0 0.0
C-RF-05jan02 EEK 17.4 17.5 17.5 0.1 0.4
C-RF-19jan02 (1) CMD 20.3 20.3 20.3 0.0 0.0
C-RF-19jan02 CMD 20.5 20.5 20.5 0.0 0.0
C-RF-24jan02 EEK 22.1 21.9 22.0 0.1 0.6
C-RF-09mar02 EEK 23.6 23.7 23.7 0.1 0.3
C-RF-13may02 JCK 23.2 23.2 23.2 0.0 0.0
C-RF-30may02 EEK 22.6 22.6 22.6 0.0 0.0
C-RF-16jun02 JCK 22.1 22.3 22.2 0.1 0.6

























Table B-17.  Raw data from dissolved oxygen analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification SM: 4500-O1
Experimental Site: Highland Rd Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
5. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean DO4 Standard CV%
ID A B [mg/L] Dev.
C-RF-05jan02 (1)5 EEK 4.1 4.0 4.0 0.0 1.2
C-RF-05jan02 EEK 8.9 7.5 8.2 1.0 12.1
C-RF-19jan02 (1) CMD 7.9 8.4 8.1 0.4 5.0
C-RF-19jan02 CMD 7.2 7.9 7.5 0.5 7.1
C-RF-24jan02 EEK 6.3 6.0 6.2 0.2 2.8
C-RF-09mar02 EEK 6.3 6.1 6.2 0.2 3.0
C-RF-13may02 JCK 7.3 7.4 7.3 0.0 0.2
C-RF-30may02 EEK 6.4 6.7 6.5 0.2 3.1
C-RF-16jun02 JCK 8.1 8.1 8.1 0.0 0.2
[mg/L]
DISSOLVED OXYGEN ANALYSIS FOR ATMOSPHEREVENT RAINFALL EVENTS (PAGE 1 OF 1)
Notes:
Control
Measured D.O.  Reading3




















Table B-18.  Raw data from conductivity analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Classification SM:  25101
Experimental Site: Highland Rd Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
4. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Mean
Sample Analyst Conductivity3 Standard CV%
ID A B [µS/cm] Dev.
C-RF-05jan02 (1)4 EEK 6.1 6.2 6.2 0.1 1.1
C-RF-05jan02 EEK 3.9 3.9 3.9 0.0 0.0
C-RF-19jan02 (1) CMD 18.4 19.5 19.0 0.8 4.1
C-RF-19jan02 CMD 33.7 34.4 34.1 0.5 1.5
C-RF-24jan02 EEK 27.2 29.3 28.3 1.5 5.3
C-RF-09mar02 EEK 11.4 11.7 11.6 0.2 1.8
C-RF-13may02 JCK 12.0 12.0 12.0 0.0 0.0
C-RF-30may02 EEK 31.5 31.3 31.4 0.1 0.5





CONDUCTIVITY ANALYSIS FOR ATMOSPHEREVENT RAINFALL EVENTS (PAGE 1 OF 1)
Reading



















Table B-19.  Raw data from total phosphate analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Legend:
Anion Method: Phos Ver 3 Ascorbic Acid Method (#8048) Classification Control
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: Highland Rd
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated PO4-3 Sample 
Analyst Lot DF1 PO4-3(3) DF
1 PO4-3(3) mean Std. PO4-3
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
C-RF-11apr02 CMD A2032 1.0 0.004 0.004 0.0040 0.01 1.0 0.006 0.006 0.0060 0.02 0.01 0.0 27.0 0.01
C-RF-13may02 CMD A2032 1.0 0.037 0.037 0.0370 0.08 1.0 0.038 0.037 0.0375 0.08 0.08 0.0 1.3 0.08
C-RF-30may02 NRM A2032 1.0 0.049 0.049 0.0490 0.10 1.0 0.052 0.049 0.0505 0.10 0.10 0.0 2.9 0.10
C-RF-16jun02 NRM A2032 1.0 0.078 0.080 0.0790 0.16 1.0 0.079 0.077 0.0780 0.15 0.16 0.0 1.2 0.16
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.




TOTAL PHOSPHATE ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
TOTAL PHOSPHATE ANALYSIS 
Absorbance Absorbance
























Table B-20.  Raw data from total nitrate analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Legend:
Anion Method: Nitrate, HR Cadmium Red. Method (#8039) Classification Control
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: Highland Rd
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated NO3- Sample 
Analyst Lot DF
1 NO3-(3) DF
1 NO3-(3) mean Std. NO3-
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
C-RF-11apr02 CMD A2074 1.0 0.031 0.031 0.0310 0.00 1.0 0.033 0.032 0.0325 0.00 0.00 0.0 0.0 0.00
C-RF-13may02 CMD A2074 1.0 0.029 0.028 0.0285 0.00 1.0 0.035 0.033 0.0340 0.00 0.00 0.0 0.0 0.00
C-RF-30may02 NRM A2074 1.0 0.047 0.042 0.0445 0.00 1.0 0.049 0.047 0.0480 0.00 0.00 0.0 0.0 0.00
C-RF-16jun02 NRM A2074 1.0 0.105 0.105 0.1050 0.00 1.0 0.108 0.109 0.1085 0.00 0.00 0.0 0.0 0.00
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.




TOTAL NITRATE ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
TOTAL NITRATE ANALYSIS 
Absorbance Absorbance
























Table B-21.  Raw data from total sulfate analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Legend:
Anion Method: Sulfa Ver 4 Method (Hach #8051) Classification Control
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: Highland Rd
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated SO4-2 Sample 
Analyst Lot DF1 SO4-2(3) DF
1 SO4-2(3) mean Std. SO4-2
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
C-RF-11apr02 CMD A2081 1 0.005 0.006 0.0055 1.26 1 0.004 0.004 0.0040 1.16 1.21 0.1 8.4 1.21
C-RF-13may02 CMD A2081 1 0.001 0 0.0005 0.94 1 0.001 0.001 0.0010 0.97 0.96 0.0 3.5 0.96
C-RF-30may02 NRM A2081 1 0.012 0.012 0.0120 1.72 1 0.012 0.012 0.0120 1.72 1.72 0.0 0.0 1.72
C-RF-16jun02 NRM A2081 1 0.106 0.106 0.1060 8.07 1 0.111 0.11 0.1105 8.37 8.22 0.2 3.7 8.22
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.




TOTAL SULFATE ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
TOTAL SULFATE ANALYSIS 
Absorbance Absorbance
























Table B-22.  Raw data from total chloride analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Sample Legend:
Anion Method: Mercuric Thiocyanate Method ( #8113) Classification Control
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: Highland Rd
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated Cl- Sample 
Analyst Lot DF1 Cl-(3) DF1 Cl-(3) mean Std. Cl-
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
C-RF-11apr02 CMD A2004/A2008 1 0.196 0.197 0.1965 3.62 1 0.217 0.217 0.2170 4.43 4.03 0.6 20.3 4.03
C-RF-13may02 CMD A2004/A2008 1 0.08 0.08 0.0800 0.00 1 0.077 0.079 0.0780 0.00 0.00 0.0 0.0 0.00
C-RF-30may02 NRM A2004/A2008 1 0.126 0.129 0.1275 0.86 1 0.126 0.125 0.1255 0.78 0.82 0.1 9.7 0.82
C-RF-16jun02 NRM A2004/A2008 1 0.18 0.185 0.1825 0.99 1 0.179 0.188 0.1835 1.04 1.01 0.0 4.6 1.01
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.




TOTAL CHLORIDE  ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
TOTAL CHLORIDE ANALYSIS 
Absorbance Absorbance
























APPENDIX C.  CHARACTERIZATION OF ATMOSPHERIC RAINFALL AT THE I-10 EXPERIMENTAL SITE 
 
  Table C-1.  Hydrologic and traffic characterization summary of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Legend:-
Classification Site
Experimental System: Storm Characterization 
Experimental Site E.Lakeshore 
Experimental Station
Site Location: Baton Rouge, LA
Volume of Duration of Duration of Traffic Previous
Sample ID Precipitation1,2 Flow1,3 Rainfall1,4 Runoff1,5 Flow1,6 Dry Hours1,7
(in) (L) (min) (min) (# of veh) (hrs)
S-RF-05jan02 0.047 10618 391 350 16269.5 68
S-RF-19jan02 0.019 84.9 45 28 2027.3 5
S-RF-24jan02 0.004 128.1 14 16 1543.5 68
S-RF-09mar02 0.020 760.6 14 22 1443.7 172
S-RF-11apr02 0.002 53.6 14 20 2353.0 68
S-RF-13may02 0.001 1964.0 30 33 2456.6 758
S-RF-30may02 0.065 7336.8 136 137 8951.8 306
S-RF-16jun02 0.002 50.7 34 27 2105.8 188
Notes:
1.  All hydrologic and traffic information was acquired from respective storm event characterization tables (Appendix A).
3.  Volume of flow indicates the total volume of runoff measured for each event
6.  Traffic flow indicates the total number of vehicles passing the east bound lane of I-10 during each event
7.  Previous dry hours indicate the elapsed time between rainfall events where at least 0.01 inches of rainfall
2.  Precipitation indicates the total amount of rainfall measured for each event
     was recorded
 HYDROLOGIC AND TRAFFIC CHARACTERIZATION SUMMARY FOR ATMOSPHERIC RAINFALL  
Event Information
4.  Duration of rainfall indicates the time from the start of effective rainfall to end of effective rainfall.









Table C-2.  Summary of laboratory-performed analysis of atmospheric rainfall collected @ the Highland Rd. Control Site 
Equipment Type Serial Equipment 
# ID Location
Combination pH Electrode 7094 ELAB:118:LSU
Combination Redox Electrode 8863 ELAB:118:LSU
Conductivity Probe 96E49420 ELAB:118:LSU
D.O. Meter 96E49420 ELAB:118:LSU
Turbidimeter H47901-60 ELAB:118:LSU
Spectrophotometer (COD, ions) 49315-00 ELAB:118:LSU
Total Total 
Sample SSC VSSC Alkalinity Turbidity
ID2 [mg/L] [mg/L] [mg/L] [mg/L as CaCO3] (NTU)
S-t-RF-05jan02 (1)3 8.0 5.3 0.67 6.33 0.0 N/A
S-t-RF-05jan02 4.3 3.3 0.77 5.39 0.0 N/A
S-RF-19jan02 (1)3 12.2 5.6 0.45 16.51 0.0 N/A
S-RF-19jan02 4.3 1.0 0.23 15.64 0.0 N/A
S-RF-24jan02 21.3 18.0 0.84 4.38 0.0 N/A
S-RF-09mar02 4.3 2.0 0.46 6.50 0.0 3.4
S-RF-13may02 10.0 2.7 0.27 N/A 0.0 N/A
S-RF-30may02 0.0 0.0 N/A 22.00 0.0 1.3
Site Mean Conc.4[mg/L] 8.1 4.7 0.5 11.0 0.0 2.3
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall








pH:[4] [7] [10] 
 ORP:+420 mv @ 25oC
(VSSC/SSC)
Calculated Mean of Laboratory Analysis Data1
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Table C-3.  Summary of probe-based analysis for atmospheric rainfall collected @ the I-10 Experimental Site 
Equipment Type Serial Model Equipment 
# ID Classification Location
Combination pH Electrode 7094 Orion 290A ELAB:118:LSU
Combination Redox Electrode 8863 Orion 290A ELAB:118:LSU
Conductivity Probe 96E49420 YSI 85 ELAB:118:LSU
D.O. Meter 96E49420 YSI 85 ELAB:118:LSU
Turbidimeter H47901-60 Hach 2100AN IS ELAB:118:LSU
Spectrophotometer (COD) 49315-00 Hach DR/2010 ELAB:118:LSU
Sample
ID2 pH TDS Redox Temp D.O. Conductivity
(uv) [mg/L] (+mV) (°C) [mg/L] (uS/cm)
S-t-RF-05jan02 (1)3 4.1 4.5 608.7 21.2 4.7 9.0
S-t-RF-05jan02 3.6 6.0 136.4 20.3 8.1 12.8
S-RF-19jan02 3.8 12.0 608.2 20.5 6.2 25.7
S-RF-24jan02 5.6 13.0 549.0 23.2 4.8 28.5
S-RF-09mar02 5.0 4.0 564.8 24.9 7.0 7.8
S-RF-30may02 4.8 8.0 626.5 20.9 6.9 16.9
Site Mean Conc.4 [mg/L] 4.5 7.9 515.6 21.8 6.3 16.8
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
CONTROL SITE: ATMOSPHERIC RAINFALL CHARACTERIZATION SUMMARY (PAGE 2 0F 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Standard Concentration
Calculated Mean of Probe-Based Analysis Data1
4000-200 NTU 
 0,50,100,200,400,800 mg/L
pH:[4] [7] [10] (slope = 99.9%)












Table C-4 Summary of ion-based analysis for atmospheric rainfall collected @ the I-10 Experimental Site 
Equipment Type Serial Model Equipment 
# ID Classification Location
Spectrophotometer (PO4
2-) 49315-00 DR/2010 ELAB:118:LSU
Spectrophotometer (NO3
-) 49315-00 DR/2010 ELAB:118:LSU
Spectrophotometer (SO4
2-) 49315-00 DR/2010 ELAB:118:LSU
Spectrophotometer (Cl-) 49315-00 DR/2010 ELAB:118:LSU
TOC Analyzer (DOC) 563986 TOC-5050A CEBA:3204:LSU
PO42- NO3- SO4- Cl
- DOC
[mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
0.04 0.00 1.65 0.00 N/A
0.04 0.00 1.65 0.00 N/A
Notes:
1.  The calculated mean is an arithmetic mean.
2.  Refer to the sample legend on the event chronology chart.
3.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
0, 20, 50, 100, 200 mg/L
CONTROL SITE: ATMOSPHERIC RAINFALL CHARACTERIZATION SUMMARY (PAGE 3 0F 3)
Field & Laboratory Analytical Equipment Information Equipment Calibration Information
Standard Concentration
0, 0.15, 0.3, 0.45, 0.6 mg/L
0, 4, 6, 8, 10 mg/L
0, 10, 20, 30 mg/L
0, 10, 20, 30 mg/L
Calculated Mean of Ion-Based Analysis Data1












Table C-5.  Summary of total metal analysis for atmospheric rainfall collected @ the I-10 Experimental Site 
 
Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample DF data conc. DF data conc. DF data conc. DF data conc. DF data conc.
ID1 [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
S-t-RF-05jan02 (1)3 1.08 0.9 1.0 1.08 0.1 0.1 1.08 0.0 0.0 1.08 2.5 2.7 1.08 0.1 0.1
S-t-RF-05jan02 1.08 0.8 0.9 1.08 0.1 0.1 1.08 0.0 0.0 1.08 2.4 2.6 1.08 <IDL N/A
S-t-RF-19jan02 1.08 0.8 0.8 1.08 0.1 0.1 1.08 0.1 0.1 1.08 2.5 2.7 1.08 0.0 0.0
S-t-RF-24jan02 1.08 1.0 1.1 1.08 0.1 0.1 1.08 0.3 0.4 1.08 3.4 3.7 1.08 0.1 0.1
S-t-RF-09mar02 1.08 136.0 147.3 1.08 0.7 0.7 1.08 3.8 4.1 1.08 177.5 192.2 1.08 37.1 40.1
S-t-RF-13may02 1.08 <IDL N/A 1.08 3.3 3.5 1.08 4.4 4.8 1.08 5.1 5.5 1.08 21.4 23.1
S-t-RF-30may02 1.08 2.8 3.0 1.08 2.4 2.6 1.08 1.8 1.9 1.08 2.3 2.5 1.08 0.7 0.7
25.7 1.0 1.6 30.3 10.7
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Site Mean Conc.4 [µg/L]
CONTROL SITE: ATMOSPHERIC RAINFALL METAL CHARACTERIZATION SUMMARY  (PAGE 1 OF 3)
Al (m/z = 27) Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Particulate Fraction
















Table C-5 (continued).  Summary of total metal analysis for atmospheric rainfall collected @ the I-10 Experimental Site 
 
Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample DF data conc. DF data conc. DF data conc. DF data conc. DF data conc.
ID1 [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
S-t-RF-05jan02 (1)3 1.08 0.5 0.5 1.08 0.8 0.9 1.08 0.0 0.0 1.08 0.0 0.0 1.08 0.1 0.1
S-t-RF-05jan02 1.08 0.4 0.4 1.08 0.7 0.8 1.08 0.0 0.0 1.08 0.0 0.0 1.08 0.0 0.0
S-t-RF-19jan02 1.08 0.5 0.6 1.08 1.5 1.6 1.08 0.1 0.1 1.08 0.1 0.1 1.08 0.3 0.3
S-t-RF-24jan02 1.08 0.9 0.9 1.08 2.6 2.8 1.08 0.2 0.2 1.08 0.4 0.4 1.08 0.3 0.3
S-t-RF-09mar02 1.08 2.7 2.9 1.08 11.4 12.3 1.08 1.0 1.1 1.08 0.2 0.3 1.08 1.9 2.1
S-t-RF-13may02 1.08 7.5 8.1 1.08 22.5 24.4 1.08 3.9 4.2 1.08 1.5 1.7 1.08 0.5 0.6
S-t-RF-30may02 1.08 4.4 4.7 1.08 13.5 14.6 1.08 0.9 1.0 1.08 0.3 0.3 1.08 0.9 1.0
2.6 8.2 0.9 0.4 0.6
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Site Mean Conc.4[µg/L]
CONTROL SITE: ATMOSPHERIC RAINFALL METAL CHARACTERIZATION SUMMARY  (PAGE 2 OF 3)
Cu (m/z = 63)
Particulate Fraction















Table C-5 (continued).  Summary of total metal analysis for atmospheric rainfall collected @ the I-10 Experimental Site 
 
Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final Raw2 Final
Sample DF data conc. DF data conc. DF data conc. DF data conc. DF data conc. DF data conc.
ID1 [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L] [µg/L]
S-t-RF-05jan02 (1)3 1.08 N/A N/A 1.08 0.5 0.5 1.08 41.2 44.6 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
S-t-RF-05jan02 1.08 N/A N/A 1.08 0.2 0.2 1.08 26.0 28.1 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
S-t-RF-19jan02 1.08 N/A N/A 1.08 1.2 1.3 1.08 29.3 31.7 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
S-t-RF-24jan02 1.08 N/A N/A 1.08 3.3 3.6 1.08 29.1 31.5 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
S-t-RF-09mar02 1.08 525.5 569.1 1.08 92.1 99.7 1.08 719.5 779.2 1.08 N/A N/A 1.08 N/A N/A 1.08 N/A N/A
S-t-RF-13may02 1.08 592.5 641.7 1.08 81.6 88.3 1.08 260.0 281.6 1.08 175.5 190.1 1.08 0.0 0.0 1.08 3.0 3.2
S-t-RF-30may02 1.08 108.1 117.1 1.08 21.6 23.4 1.08 305.5 330.9 1.08 89.5 96.9 1.08 0.1 0.1 1.08 1.5 1.6
442.6 36.1 247.2 143.5 0.1 2.4
Notes:
1.  Refer to sample legend in the event chronology chart.
2.  Raw Data is the arithmetic mean of replicate values.
3. (1): designates that the composite sample was taken after the first 15-minutes of rainfall
4.  Site Mean Concentration = (Total Concentration of all Events) / (Number of Events).   
Site Mean Conc.4 [µg/L]
Ba (m/z = 63)
CONTROL SITE: ATMOSPHERIC RAINFALL METAL CHARACTERIZATION SUMMARY  (PAGE 3 OF 3)
Particulate Fraction















Table C-6.  Summary of total alkalinity analysis for atmospheric rainfall collected @ the I-10 Experimental Site 
Classification Total Alkalinity Analysis:
Experimental System: Storm Characterization pH meter specifications:
Experimental Site Highland Rd. pH Probe Calibration: 3 pt calibration (slope = 99 -102%)
Experimental Station Laboratory Location: Engineering Annex:118:LSU
Baton Rouge, LA QA/QC Checked By: CMD 
1.  Refer to Sample Legend
2.  Alkalinity expressed as Total Alkalinity in mg/l CaCO3
3.  Calculated Alkalinity taken from page 2 of 2.
4.  Alkalinity = [N5*50000*(Vol of titrant used)] / sample vol      
5.  N = titrant normality (.02 N)
6. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Sample Analyst A B CV%
ID1 [mg/L] [mg/L]
S-RF-19jan02 (1)6 CMD 0.0 0.0 0.0
S-RF-19jan02 CMD 0.0 0.0 0.0
S-RF-24jan02 EEK 0.0 0.0 0.0
TOTAL ALKALINITY ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 2)
 Precipitation Event Information Laboratory Analysis Specifications


































Table C-7 (continued).  Raw data from total alkalinity analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification Total Alkalinity Analysis:
Experimental System: Storm Characterization pH meter specifications:
Experimental Site E. Lakeshore pH Probe Calibration 3 pt calibration (slope = 99 -102%)
Experimental Station Laboratory Location: Engineering Annex:118:LSU
Baton Rouge, LA QA/QC Checked By: CMD 
1.  Refer to Sample Legend
2.  pHi : Initial pH of sample
3.  pHf : Final pH of sample after titration
4.  Vi : Initial volume of 0.02 N H2SO4 before titration
5.  Vf : Final volume of 0.02 N H2SO4 after titration
6.  Alkalinity expressed as Total Alkalinity in mg/L CaCO3
Sample Calculated
Sample Analyst Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (mL) (su) (su) (mL) (mL) [mg/L]6
S-RF-19jan02 (1) CMD 100.0 3.52 3.52 0.0 0.0 0.0
S-RF-19jan02 CMD 100.0 3.82 3.82 0.0 0.0 0.0
S-RF-24jan02 EEK 100.0 4.18 4.18 0.0 0.0 0.0
Cumul.
Elapsed Sample Calculated
Sample Time Volume pHi2 pHf3 Vi4 Vf5 Alkalinity
ID1 (min.) (mL) (su) (su) (mL) (mL) [mg/L]6
S-RF-19jan02 (1) CMD 100.0 3.62 3.62 0.0 0.0 0.0
S-RF-19jan02 CMD 100.0 3.79 3.79 0.0 0.0 0.0




TOTAL ALKALINITY ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 2 OF 2)
APHA Standard Method 2320-B
Orion 290-A 













Table C-8.  Turbidity analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification Site
Experimental System Storm Characterization 
Experimental Site E. Lakeshore Experimental Station Laboratory Location: ELAB:118:LSU
Baton Rouge, LA QA/QC Checked By: CMD 
Sample Legend:
Calculated Stand.
Sample Analyst Check2 Mean3 Dev. RPD
ID 1 2 1 2 (NTU)
S-RF-09mar02 NRM 3.3 3.5 3.4 3.4 3.6 3.4 0.1 3.6
S-RF-30may02 JCK 1.1 1.1 1.2 1.4 1.4 1.3 0.1 9.7
Notes
     to ensure precision of replicates.
Turbidimeter Model
TURBIDITY ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
Laboratory Analysis Specifications1
ISO Method 7027
Hach 2100AN IS 
 Precipitation Event Information
Turbidity Analysis
A B
1.  Cell Constant Calibration = 1.000cm-1
Measured Turbidity Reading
(NTU)
3.  Calculated mean is an arithmetic mean.























Table C-9.  Total chemical oxygen demand (COD) analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Legend:
Hach COD Method: COD Closed Reflux Colorimetric Method Classification Site
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: I-10/E.Lakeshore
Digestion Vial Type High Range 0-1500 mg/L Site Location: Baton Rouge, LA
Calculated Calculated COD Sample 
Analyst Lot DF2 COD4 DF2 COD4 mean Std. COD4
# 1 2 Mean3 [mg/L] 1 2 Mean3 [mg/L] [mg/L] Dev. RPD [mg/L]
S-RF-05jan02 (1)4 CMD A1292 2.0 0.002 0.002 0.0020 1.83 2.0 0.002 0.001 0.0015 4.50 3.16 1.9 84.5 6.33
S-RF-05jan02 CMD A1292 2.0 0.004 0.004 0.0040 2.70 2.0 0.004 0.004 0.0040 2.70 2.70 0.0 0.0 5.39
S-RF-19jan02 (1)4 NRM A1190 1.0 -0.036 -0.036 -0.0360 17.71 1.0 -0.031 -0.030 -0.0305 15.31 16.51 1.7 14.5 16.51
S-RF-19jan02 NRM A1190 1.0 -0.045 -0.046 -0.0455 21.85 1.0 -0.017 -0.017 -0.0170 9.43 15.64 8.8 79.4 15.64
S-RF-24jan02 NRM A1292 1.0 0.004 0.004 0.0040 6.25 1.0 0.003 0.002 0.0025 2.50 4.38 2.7 85.7 4.38
S-RF-09mar02 NRM A1292 1.0 0.003 0.003 0.0030 4.00 1.0 0.005 0.005 0.0050 9.00 6.50 3.5 76.9 6.50
S-RF-30may02 NRM A1292 1.0 0.008 0.008 0.0080 20.75 1.0 0.009 0.009 0.0090 23.25 22.00 1.8 11.4 22.00
Notes:
1. Total COD = dissolved COD + particulate COD
2. Dilution factor applied to calculated COD mean to yield actual sample COD.  
    Dilution factor shown  for sample is the same for both replicates of that sample.
3. Arithmetic mean of two replicates.
4. (1): designates that the composite sample was taken  after the first 15-minutes of rainfall.




CHEMICAL OXYGEN DEMAND ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
TOTAL CHEMICAL OXYGEN DEMAND1
Absorbance Absorbance











Table C-10.  Summary of suspended solids analysis of atmospheric rainfall collected @ the 
I-10 Experimental Site 
Classification SSC1 Analytical Method: (APHA) ASTM D 3977-97 (B)
Experimental System: VSSC2 Analytical Method: (APHA) ASTM 2540-E
Experimental Site Laboratory Location:
Station QA/QC Checked By:
Site Location:
Sample Legend:
     dried @ 103-105oC
     ignited @ 550oC
3. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean SSC Standard CV%
ID A B C [mg/L] Deviation
S-RF-05jan02 (1)3 NRM 9.0 8.0 7.0 8.0 1.0 12.5
S-RF-05jan02 NRM 4.0 5.0 4.0 4.3 0.6 13.3
S-RF-19jan02 (1) NRM 13.3 10.0 13.3 12.2 1.9 15.7
S-RF-19jan02 NRM 4.0 5.0 4.0 4.3 0.6 13.3
S-RF-24jan02 NRM 18.0 24.0 22.0 21.3 3.1 14.3
S-RF-09mar02 NRM 2.0 5.0 6.0 4.3 2.1 48.0
S-RF-13may02 NRM 14.0 8.0 8.0 10.0 3.5 34.6
Calculated
Sample Analyst Mean VSSC Standard CV%
ID A B C [mg/L] Deviation
S-RF-05jan02 (1) NRM 7.0 5.0 4.0 5.3 1.5 28.6
S-RF-05jan02 NRM 3.0 4.0 3.0 3.3 0.6 17.3
S-RF-19jan02 (1) NRM 6.7 3.3 6.7 5.6 1.9 34.6
S-RF-19jan02 NRM 1.0 1.0 1.0 1.0 0.0 0.0
S-RF-24jan02 NRM 18.0 18.0 18.0 18.0 0.0 0.0
S-RF-09mar02 NRM 1.0 3.0 2.0 2.0 1.0 50.0
S-RF-13may02 NRM 6.0 0.0 2.0 2.7 3.1 114.6
1 SSC = Suspended Solids Concentrations 




Summary of SSC Analyses
Measurements
(mg/L)
Laboratory Analysis SpecificationsPrecipitation Event Information
 SUSPENDED SOLIDS ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 2)





























Table C-11.  Raw data from total suspended and volatile suspended solids analysis of 
atmospheric rainfall collected @ the I-10 Experimental Site 
Tare Volume Final Ash1
Sample Analyst Wt. Filtered Wt. Wt. SSC VSSC
ID (g) (mL) (g) (g) [mg/L] [mg/L]
S-RF-05jan02 (1) NRM 1.0756 100.0 1.0765 1.0758 9.0 7.0
S-RF-05jan02 (2) NRM 1.1174 100.0 1.1178 1.1175 4.0 3.0
S-RF-19jan02 (1) NRM 1.0755 30.0 1.0759 1.0757 13.3 6.7
S-RF-19jan02 (2) NRM 1.0775 100.0 1.0779 1.0778 4.0 1.0
S-RF-24jan02 NRM 1.0722 50.0 1.0731 1.0722 18.0 18.0
S-RF-09mar02 NRM 1.0607 100.0 1.0609 1.0608 2.0 1.0
S-RF-13may02 NRM 1.0668 50.0 1.0675 1.0672 14.0 6.0
Tare Volume Final Ash1
Sample Analyst Wt. Filtered Wt. Wt. SSC VSSC
ID (g) (mL) (g) (g) [mg/L] [mg/L]
S-RF-05jan02 (1) NRM 1.077 100.0 1.0778 1.0773 8.0 5.0
S-RF-05jan02 (2) NRM 1.1205 100.0 1.1210 1.1206 5.0 4.0
S-RF-19jan02 (1) NRM 1.0735 30.0 1.0738 1.0737 10.0 3.3
S-RF-19jan02 (2) NRM 1.0736 100.0 1.0741 1.0740 5.0 1.0
S-RF-24jan02 NRM 1.0725 50.0 1.0737 1.0728 24.0 18.0
S-RF-09mar02 NRM 1.069 100.0 1.0695 1.0692 5.0 3.0
S-RF-13may02 NRM 1.0655 50.0 1.0659 1.0659 8.0 0.0
Tare Volume Final Ash1
Sample Analyst Wt. Filtered Wt. Wt. SSC VSSC
ID (g) (mL) (g) (g) [mg/L] [mg/L]
S-RF-05jan02 (1) NRM 1.0802 100.0 1.0809 1.0805 7.0 4.0
S-RF-05jan02 (2) NRM 1.1221 100.0 1.1225 1.1222 4.0 3.0
S-RF-19jan02 (1) NRM 1.0743 30.0 1.0747 1.0745 13.3 6.7
S-RF-19jan02 (2) NRM 1.0711 100.0 1.0715 1.0714 4.0 1.0
S-RF-24jan02 NRM 1.0718 50.0 1.0729 1.0720 22.0 18.0
S-RF-09mar02 NRM 1.0684 100.0 1.069 1.0688 6.0 2.0
S-RF-13may02 NRM 1.0635 50.0 1.0639 1.0638 8.0 2.0
Notes:
1. Ash weight equals the sample weight after ignition.
Calculated ResultsMeasured Data
Measurement A
 SUSPENDED SOLIDS ANALYSIS FOR  ATMOSPHERIC RAINFALL EVENTS (2 of 2)
Measured Data
Measurement B












Table C-12.  Raw data from total metal analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Analyst Mean3 1.  Dilutions have not been factored into raw data.
ID2 A B [µg/L] RPD4 2.  Refer to Sample Legend.
S-p-RF-05jan02 (1)5 CMD 0.9 0.9 0.9 3.3 3.  Mean is an arithmetic mean.
S-p-RF-05jan02 CMD 0.8 0.8 0.8 1.3 4.  Relative Percent Difference 
S-p-RF-19jan02 CMD 0.7 0.8 0.8 1.8      (for duplicate measurement).
S-p-RF-24jan02 CMD 1.0 1.1 1.0 8.2 5. (1): designates that the composite
S-p-RF-09mar02 CMD 144.0 128.0 136.0 6.1     sample was taken after 
S-p-RF-13may02 CMD <IDL <IDL <IDL N/A     the first 15-minutes of rainfall.
S-p-RF-30may02 CMD 2.6 3.0 2.8 7.6
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
S-p-RF-05jan02 (1) CMD 0.1 0.1 0.1 1.7 0.0 0.0 0.0 7.8 2.4 2.6 2.5 3.6
S-p-RF-05jan02 CMD 0.1 0.1 0.1 3.8 0.0 0.0 0.0 6.1 2.5 2.3 2.4 3.4
S-p-RF-19jan02 CMD 0.1 0.1 0.1 1.7 0.1 0.1 0.1 6.6 2.6 2.4 2.5 4.3
S-p-RF-24jan02 CMD 0.1 0.1 0.1 9.3 0.3 0.3 0.3 5.3 3.4 3.5 3.4 1.6
S-p-RF-09mar02 CMD 0.7 0.7 0.7 4.6 4.0 3.6 3.8 10.7 194.0 161.0 177.5 9.7
S-p-RF-13may02 CMD 3.2 3.3 3.3 1.8 4.4 4.5 4.4 1.4 8.9 1.3 5.1 119.7
S-p-RF-30may02 CMD 2.4 2.4 2.4 0.4 1.8 1.8 1.8 3.9 0.0 4.7 2.3 66.7
Cr (m/z = 52) Mn (m/z = 55) Fe (m/z = 57)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
Al (m/z = 27)
Replicate [µg/L]
Notes:






















Table C-12 (continued).  Raw data from total metal analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
S-p-RF-05jan02 (1) CMD 0.1 <IDL 0.1 N/A 0.5 0.4 0.5 25.1 0.9 0.8 0.8 11.5
S-p-RF-05jan02 CMD <IDL <IDL <IDL N/A 0.5 0.2 0.4 91.4 0.7 0.7 0.7 5.6
S-p-RF-19jan02 CMD 0.0 0.0 0.0 8.9 0.5 0.5 0.5 7.6 1.5 1.5 1.5 3.3
S-p-RF-24jan02 CMD 0.1 0.1 0.1 21.7 0.8 0.9 0.9 17.8 2.3 2.8 2.6 19.2
S-p-RF-09mar02 CMD 38.0 36.1 37.1 5.1 2.3 3.1 2.7 29.1 11.0 11.7 11.4 6.2
S-p-RF-13may02 CMD 22.3 20.4 21.4 8.9 7.4 7.5 7.5 0.5 22.8 22.2 22.5 2.7
S-p-RF-30may02 CMD 0.7 0.7 0.7 3.9 4.4 4.4 4.4 0.9 13.1 13.8 13.5 5.2
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
S-p-RF-05jan02 (1) CMD 0.0 0.0 0.0 3.4 0.1 0.0 0.0 119.6 0.2 0.0 0.1 122.3
S-p-RF-05jan02 CMD 0.0 0.0 0.0 23.8 0.0 0.0 0.0 26.0 0.0 0.0 0.0 12.5
S-p-RF-19jan02 CMD 0.1 0.1 0.1 9.8 0.1 0.1 0.1 9.9 0.3 0.3 0.3 1.2
S-p-RF-24jan02 CMD 0.2 0.2 0.2 15.5 0.4 0.4 0.4 9.1 0.3 0.3 0.3 4.2
S-p-RF-09mar02 CMD 1.0 1.0 1.0 7.3 0.2 0.3 0.2 14.7 2.0 1.9 1.9 5.3
S-p-RF-13may02 CMD 3.9 3.9 3.9 0.0 0.8 2.3 1.5 92.5 0.6 0.5 0.5 7.3
S-p-RF-30may02 CMD 0.9 0.9 0.9 1.9 0.3 0.3 0.3 2.2 0.9 0.9 0.9 6.5
Pb (m/z = 208)
Replicate [µg/L]
Cd (m/z = 114)
Replicate [µg/L]
As (m/z = 75)
Replicate [µg/L]
Replicate [µg/L] Replicate [µg/L]Replicate [µg/L]
Ni (m/z = 58) Cu (m/z = 63) Zn (m/z = 64)












Table C-12 (continued).  Raw data from total metal analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
S-p-RF-05jan02 (1) CMD N/A N/A N/A N/A 0.4 0.5 0.5 11.7 35.8 46.5 41.2 26.0
S-p-RF-05jan02 CMD N/A N/A N/A N/A 0.2 0.2 0.2 44.9 21.3 30.6 26.0 35.8
S-p-RF-19jan02 CMD N/A N/A N/A N/A 1.2 1.2 1.2 1.7 29.0 29.5 29.3 1.7
S-p-RF-24jan02 CMD N/A N/A N/A N/A 3.1 3.6 3.3 15.9 41.8 16.4 29.1 87.3
S-p-RF-09mar02 CMD 532.0 519.0 525.5 1.2 92.4 91.8 92.1 0.7 591.0 848.0 719.5 35.7
S-p-RF-13may02 CMD 603.0 582.0 592.5 1.8 83.8 79.3 81.6 5.5 271.0 249.0 260.0 8.5
S-p-RF-30may02 CMD 94.2 122.0 108.1 12.1 17.4 25.8 21.6 38.9 224.0 387.0 305.5 53.4
Sample Analyst Mean3 Mean3 Mean3
ID2 A B [µg/L] RPD4 A B [µg/L] RPD4 A B [µg/L] RPD4
S-p-RF-05jan02 (1) CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-p-RF-05jan02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-p-RF-19jan02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-p-RF-24jan02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-p-RF-09mar02 CMD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
S-p-RF-13may02 CMD 177.0 174.0 175.5 0.9 0.0 0.0 0.0 20.4 3.0 2.9 3.0 0.7
S-p-RF-30may02 CMD 89.0 90.0 89.5 0.6 0.1 0.1 0.1 12.9 1.5 1.5 1.5 2.7
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]
RAW1 METAL DATA FOR ATMOSPHERIC RAINFALL EVENTS (PAGE 3 OF 3)
TOTAL METAL CONCENTRATION
Na (m/z = 23) Mg (m/z = 24) Ca (m/z = 44)
Replicate [µg/L] Replicate [µg/L] Replicate [µg/L]












 Table C-13.  Raw data from pH analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification SM:  4500-H+B1
Experimental Site: I-10/E.Lakeshore Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods.
2.  Probe calibrated based on three point standard 
     curve at pH = 4,7,10.  
3.  (s.u.):  standard units.
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
5. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean pH4 Standard CV%
ID A B (s.u.) Dev.
S-RF-05jan02 (1)5 EEK 4.1 4.1 4.1 0.0 0.5
S-RF-19jan02 (1) CMD 3.5 3.6 3.6 0.1 2.0
S-RF-19jan02 CMD 3.8 3.8 3.8 0.0 0.6
S-RF-24jan02 EEK 5.7 5.4 5.6 0.2 3.3
S-RF-09mar02 EEK 4.9 5.0 5.0 0.0 0.6
S-RF-30may02 EEK 4.9 4.8 4.8 0.0 1.0
























Table C-14.  Raw data from total dissolved solids analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification Direct Probe Measurement
Experimental Site: I-10/E.Lakeshore Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  Probe calibratation based on a one point TDS
     standard curve (692 mg/L).
2.  Because TDS measurements are probe-based, 
     filtration of the samples was unnecessary.
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
4. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean TDS3 Standard CV%
ID A B [mg/L] Dev.
S-RF-05jan02 (1)4 EEK 4.0 5.0 4.5 0.7 15.7
S-RF-19jan02 (1) CMD 6.0 6.0 6.0 0.0 0.0
S-RF-19jan02 CMD 12.0 12.0 12.0 0.0 0.0
S-RF-24jan02 EEK 13.0 13.0 13.0 0.0 0.0
S-RF-09mar02 EEK 4.0 4.0 4.0 0.0 0.0
S-RF-30may02 EEK 8.0 8.0 8.0 0.0 0.0
TDS ANALYSIS FOR ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)























Table C-15.  Raw data from redox analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification SM:  25801
Experimental Site: I-10/E.Lakeshore Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point temp.
     sensitive ORP standard curve (435+mV @ 25oC).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
4. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean3 Standard CV%
ID A B (+mV) Dev.
S-RF-05jan02 (1)4 EEK 607.9 609.5 608.7 1.1 0.2
S-RF-19jan02 (1) CMD 138.6 134.1 136.4 3.2 2.3
S-RF-19jan02 CMD 607.9 608.5 608.2 0.4 0.1
S-RF-24jan02 EEK 540.1 557.8 549.0 12.5 2.3
S-RF-09mar02 EEK 565.1 564.4 564.8 0.5 0.1
S-RF-30may02 EEK 622.6 630.3 626.5 5.4 0.9























Table C-16.  Raw data from temperature analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification Direct Probe Measurement
Experimental Site: I-10/E.Lakeshore Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  Calculated mean is an arithmetic mean of 
     replicates A and B.
2. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean1 Standard CV%
ID A B (°C) Dev.
S-RF-05jan02 (1)2 EEK 21.6 20.7 21.2 0.6 3.0
S-RF-19jan02 (1) CMD 20.3 20.3 20.3 0.0 0.0
S-RF-19jan02 CMD 21.0 20.0 20.5 0.7 3.4
S-RF-24jan02 EEK 23.1 23.2 23.2 0.1 0.3
S-RF-09mar02 EEK 24.8 25.0 24.9 0.1 0.6
S-RF-30may02 EEK 21.2 20.5 20.9 0.5 2.4

























Table C-17.  Raw data from dissolved oxygen analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification SM: 4500-O1
Experimental Site: I-10/E.Lakeshore Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods
2.  Calibration is performed by Orion at the time 
     of purchase.
3.  D.O. - Dissolved Oxygen
4.  Calculated mean is an arithmetic mean of 
     replicates A and B.
5. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Sample Analyst Mean DO4 Standard CV%
ID A B [mg/L] Dev.
S-RF-05jan02 (1)5 EEK 4.7 4.7 4.7 0.0 0.5
S-RF-19jan02 (1) CMD 8.4 7.8 8.1 0.4 5.1
S-RF-19jan02 CMD 6.3 6.0 6.2 0.2 3.5
S-RF-24jan02 EEK 4.8 4.9 4.8 0.1 1.8
S-RF-09mar02 EEK 6.7 7.2 7.0 0.3 4.3
S-RF-30may02 EEK 6.6 7.2 6.9 0.4 6.4
[mg/L]
DISSOLVED OXYGEN ANALYSIS FOR ATMOSPHERIC RAINFALL EVENTS (PAGE 1 OF 1)
Notes:
Site
Measured D.O.  Reading3



















Table C-18.  Raw data from conductivity analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Classification SM:  25101
Experimental Site: I-10/E.Lakeshore Orion 290A
Experiment Station Laboratory Location: ELAB:118:LSU
Site Location: Baton Rouge, Louisiana QA/QC Checked By: CMD
Sample Legend:
1.  SM:  Standard Methods
2.  Probe calibratation based on a one point
    conductivity standard curve (1413 µS/cm).
3.  Calculated mean is an arithmetic mean of 
     replicates A and B.
4. (1): designates that the composite sample was taken 
    after the first 15-minutes of rainfall.
Calculated
Mean
Sample Analyst Conductivity3 Standard CV%
ID A B [µS/cm] Dev.
S-RF-05jan02 (1)4 EEK 8.0 9.9 9.0 1.3 15.0
S-RF-19jan02 (1) CMD 13.0 12.6 12.8 0.3 2.2
S-RF-19jan02 CMD 26.1 25.3 25.7 0.6 2.2
S-RF-24jan02 EEK 28.4 28.5 28.5 0.1 0.2
S-RF-09mar02 EEK 7.8 7.8 7.8 0.0 0.0
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Table C-19.  Raw data from total phosphate analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Legend:
Anion Method: Phos Ver 3 Ascorbic Acid Method (#8048) Classification Site
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: I-10/E.Lakeshore
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated PO43- Sample 
Analyst Lot DF
1 PO43-(3) DF
1 PO43-(3) mean Std. PO43-
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
S-RF-30may02 NRM A2032 1.0 0.017 0.013 0.0150 0.03 1.0 0.021 0.017 0.0190 0.04 0.04 0.0 20.8 0.04
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.
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TOTAL PHOSPHATE ANALYSIS 
Absorbance Absorbance

























Table C-20.  Raw data from total nitrate analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Legend:
Anion Method: Nitrate, HR Cadmium Red. Method (#8039) Classification Site
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: I-10/E.Lakeshore
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated NO3- Sample 
Analyst Lot DF
1 NO3-(3) DF
1 NO3-(3) mean Std. NO3-
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
S-RF-30may02 NRM A2074 1.0 0.045 0.045 0.0450 0.00 1.0 0.043 0.043 0.0430 0.00 0.00 0.0 0.0 0.00
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.
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DISSOLVED NITRATE ANALYSIS 
Absorbance Absorbance

























Table C-21.  Raw data from total sulfate analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Legend:
Anion Method: Sulfa Ver 4 Method (Hach #8051) Classification Site
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: I-10/E.Lakeshore
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated SO42- Sample 
Analyst Lot DF
1 SO42-(3) DF
1 SO42-(3) mean Std. SO42-
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
S-RF-30may02 NRM A2081 1.0 0.013 0.013 0.0130 1.78 1.0 0.009 0.009 0.0090 1.51 1.65 0.2 16.4 1.65
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.
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TOTAL SULFATE ANALYSIS 
Absorbance Absorbance
Measurement A Measurement B
S-RF-30may02sample classification
"RF" abbreviates 





















Table C-22.  Raw data from total chloride analysis of atmospheric rainfall collected @ the I-10 Experimental Site 
Sample Legend:
Anion Method: Mercuric Thiocyanate Method ( #8113) Classification Site
Spectrophotometer: Hach- DR/2010 Experimental System: Storm Characterization
Calibr. Curve Info: See respective storm event Experimental Site: I-10/E.Lakeshore
Vial Type 25 mL  Sample Cell / 1" matched pair Site Location: Baton Rouge, LA
Calculated Calculated Cl- Sample 
Analyst Lot DF1 Cl-(3) DF1 Cl-(3) mean Std. Cl-
# 1 2 Mean2 [mg/L] 1 2 Mean2 [mg/L] [mg/L] Dev. RPD [mg/L]
S-RF-30may02 NRM A2004/A2008 1.0 0.005 0.005 0.0050 0.00 1.0 0.005 0.006 0.0055 0.00 0.00 0.0 0.0 0.00
Notes:
1. No dillution required
2. Arithmetic mean of two replicates.
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